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ABSTRACT
Learning to Fly: The Impact of Project-Based Learning on Development of the 4Cs
in the Elementary Grades
by Deborah François
Purpose: The purpose of this qualitative phenomenological study was to investigate the
impact of project-based learning on K-5 students’ development of the 4Cs (Critical
Thinking, Communication, Creativity, Collaboration) as perceived by elementary charter
school teachers.
Methodology: A phenomenological design was selected to address the research
questions for this study. Through purposeful sampling, 12 charter elementary teachers
who met a pre-determined set of criteria (including the routine integration of projectbased learning within their instructional programs) were selected to participate in virtual,
semi-structured interviews. All teachers were employed by charter schools located in six
counties within California. The interviews were conducted using a researcher-developed
protocol. Artifacts in the form of student work, planning documents, and project
overviews were also collected and evaluated. Once organized, the researcher coded and
analyzed the data for themes.
Findings: Data analysis revealed that the participating teachers regularly integrated 4Cs
skills into their instructional practice. When planning PBL (collaboratively or
independently), specific skills might be targeted, but all four skills were often assumed as
necessary for project success. Prior to project implementation, teachers worked to build a
classroom culture so that students felt safe and understood the expectations of project
work. Cycles of inquiry began with a driving question or challenging problem that
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students worked (primarily in teams) to answer or solve. Students then presented their
learning in varied ways to different audiences. Assessment was challenging for most 4C
areas, with communication being the skill most frequently assessed formally due to its
inclusion in the Common Core State Standards.
Conclusions: The implementation of project-based learning supports the development of
critical thinking, communication, creativity, and communication by providing ample
opportunities for students to practice and build capacity. Additionally, students develop a
sense of ownership, agency, and empowerment as learners and can make authentic
connections to their lives. PBL also develops real-world skills that are transferable well
beyond the classroom. Finally, COVID-19 eliminated PBL during remote learning with
some exceptions. Communication and collaboration were most impacted.
Recommendations: Ten areas of further research were recommended to increase the
body of knowledge related to these variables.
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CHAPTER I: INTRODUCTION
A casual observer visiting a typical public-school classroom in the United States
would most likely see students sitting in rows of desks facing a teacher delivering a
lecture from the front of the room. This current model of teaching and learning dates
back to the Industrial Age, just before the turn of the 20th century, when “manufacturing
and industrial organization” were prevalent (Tuomi & Miller, 2011). At that time, public
education was structured to prepare middle-class students to fill blue-collar assembly line
jobs that valued conformity and required the almost passive completion of repetitive
tasks. Recent studies, however, have shown that this structure no longer meets the needs
of all learners and fails to provide many students with adequate opportunities to develop
skills considered necessary for success in a rapidly changing society and business
landscape (Larson & Miller, 2011).
Increasingly, the workplace is moving away from a task-centered emphasis and
toward one that is more employee-centered. As such, hiring managers seek candidates
who can effectively function in teams, solve challenging problems, and develop
innovative ideas (Burrus, Jackson, Xi, & Steinberg, 2013). How best to address this
misalignment has been the subject of much debate for over two decades. Recently,
progressive educational leaders have sought to create environments that support the
development of 21st century competencies. This recognition of the need for significant
change to the structure of education has included a push to explore alternative teaching
and learning practices within K-12 classrooms. One such method that has proven to be
especially promising is project-based learning.
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Project-based learning (PBL) is an instructional approach designed to engage
students in activities that allow them to apply their learning to relevant and meaningful
real-world situations (Cervantes, Hemmer, & Kouzekanani, 2015). The philosophy
behind PBL considers that the learning experience is more impactful when triggered by
the student’s “I need to know” rather than the teacher’s “because you should know”
(Lenz, Wells, & Kingston, 2015, p. 68). Research shows that project-based learning can
positively impact student achievement and may be more effective than traditional
instructional practices in core academic subject areas such as social studies, science,
math, and literacy (Kingston & Buck Institute for Education, 2018). Furthermore, the
process of developing presentations, models, and prototypes, which are characteristic of
PBL, facilitates the acquisition of essential skills, including creativity, critical thinking,
communication, and collaboration (Ravitz, Hixson, English, & Mergendoller, 2012).
This set of soft skills was described in the “Framework for 21st Century Learning”
(Partnership for 21st Century Learning, 2019) and collectively termed the “4Cs.”
While more study is indicated, it is clear that transformational shifts in America’s
educational system need to take place to prepare students for success beyond school
(Dede, Korte, Nelson, Valdez, & Ward, 2005; Groff & Progressive Policy, 2018). In
part, it will be necessary for teachers to work through the discomfort of turning over
significant control of the learning process to their students, thereby participating more as
guides and mentors rather than merely managers (Mergendoller, Markham, Ravitz, &
Larmer, 2006) and dispensers of knowledge.
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Background
As the needs of society and the workforce have evolved, so too has the need to
transform the structure of K-12 education to fully prepare students to meet the demands
of this new reality. While proficiency in core subjects remains important, there is
growing evidence suggesting that students need a broader range of competencies to be
competitive and, ultimately, successful. These competencies include a group of
innovation skills, collectively known as the 4Cs—creativity, critical thinking,
collaboration, and communication (Partnership for 21st Century Learning, 2019).
Addressing these other areas will require educators to make significant shifts in
their professional practice and employ new techniques and strategies to support desired
learning outcomes. For example, some researchers assert that one instructional approach
that has shown clear results in improving student achievement compared with traditional
teaching methods is project-based learning (Cervantes, Hemmer, & Kouzekanani, 2015).
Still, others have seen impact indicators but no conclusive evidence to support projectbased learning (Kingston & Buck Institute for Education, 2018). Several experts have
also identified challenges with PBL in an environment where student performance is
typically measured by standardized testing (Nowak, 2007).
The following sections provide an overview of project-based learning and explore
background information on the topic that focuses on three major themes. These include
the development and early use of project-based learning, the application of project-based
learning in a contemporary educational context, and the impact of project-based learning
on the development of the 4Cs. Gaps in the research and implications for further study
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are also described. Finally, this chapter concludes with the definitions of terms,
delimitations, and details on the organization of the study.
Overview of Project-Based Learning
Project-based learning (PBL) is an instructional approach that “organizes learning
around projects” (Thomas, 2000). While there are several different ways to structure
project-based learning, there are characteristics that they all share. According to Thomas,
for an activity to be considered PBL, it must not be ancillary to the curriculum but central
to it. Additionally, it should begin with an authentic, challenging question or problem
posed to students. Based on that information, students then work with considerable
autonomy to construct their learning on a topic by thinking critically, problem-solving,
designing, and discovering (2000). While project-based learning may culminate with a
product such as a model or presentation, emphasis is placed on the importance of the
“process through which learning takes place” (Condliffe, 2017, p. 6)
Theoretical Development and Early Use of PBL
Theoretical development. The theoretical roots of project-based learning can be
traced as far back as the Chinese philosopher, Confucius, who, when speaking of the
importance of participating in one’s learning, famously said, “Talk to me…and I will
forget. Show me…and I will remember. Involve me…and I will understand. Step
back…and I will act” (de Graaff & Kolmos, 2007, p. 2). In more recent history, the work
of Italian physician and education pioneer Marie Montessori focused on the importance
of capitalizing on the intrinsic motivation of learners by providing high-interest activities
(de Graaff & Kolmos, 2007) and promoting the idea that children should be the “masters
of their surroundings” when it comes to learning (Kramer, 2017, p. 151).
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In the late 1800s, American philosopher and educator John Dewey advanced a
child-centered approach to teaching and learning and emphasized the importance of
learning by doing (Pieratt, 2010). In 1896, Dewey created the Laboratory School at the
University of Chicago (Mayhew & Edwards, 1966), with the hypothesis that the lives of
students should serve as the basis for learning. The “Dewey School'' as it was also called,
served as a laboratory for experimentation of different educational methodologies, as well
as “educational innovation” (p. 446). One of the overarching objectives of the school
was to test Dewey’s educational theories and use those results to “develop a curriculum
that wasn’t [focused] on books and recitations but on children and activities” (Knoll,
2014, pp. 455-458).
William Heard Kilpatrick, a student of John Dewey’s, was greatly influenced by
Dewey’s work (Larmer et al., 2015, p. 26). Kilpatrick is considered to be the originator
of the project model in education in the early 1900s (de Graaff & Kolmos, 2007; Wolk,
1994) and believed that the more choices students had to select their own project, the
more engaged they were likely to be in the work (de Graaff & Kolmos, 2007). In today’s
terms, this state of engagement might be described as being in “flow” (Csikszentmihalyi,
1990; Larmer et al., 2015).
Two final but nonetheless important theorists salient to this topic are Jean Piaget
and Seymour Papert. Piaget is credited with developing the Constructivist theory that
provides a “framework” for the ways children think and behave at different stages of their
development (Ackermann, 2001). In his writing, he describes how people “construct
meaning” from their experiences and “interactions with their environment” (Grant, 2002,
p. 2). In other words, when, in this case, children are given direct instruction, they
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interpret the meaning of the information based on their own experiences and
perspectives, so everyone’s “knowledge construction” is unique (Ackermann, 2001;
Grant, 2002).
Seymour Papert, who worked with Piaget in the 1950s and 1960s (Ackermann,
2001), based his Constructionist theory on Piaget’s but added the idea of constructing or
making a “personally meaningful,” tangible artifact that can then be shared with an
audience (Grant, 2002, p. 1). As such, Papert’s theory represents a shift toward
personalized, student-centered learning activities (Ackermann, 2001).
Early use of PBL. The “problem-based” learning approach was first introduced
in the late 1960s to provide medical students attending McMaster University in Canada
with the opportunity to build necessary “clinical and diagnostic skills” (Larmer et al.,
2015, p. 28). Previous to the implementation of this form of PBL, student learning was
limited to memorization of “biomedical” information without the opportunity to apply it
in any meaningful way (Larmer et al., 2015). Additionally, the School recognized the
importance of a more patient-centered approach that considered the needs of each
individual and used the “problem-solving process of a physician” to address them (de
Graaff & Kolmos, 2007).
The use of problem-based learning was so successful at McMaster that other
medical schools soon adopted it. Over the next 50 years, institutions all over the world
began to incorporate it. Now, almost every medical school includes it within their
courses of study (Larmer et al., 2015). Additionally, its use has spread to other
professional education programs, including business, architecture, law, and engineering
(Larmer et al., 2015; Thomas, 2000).
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Application of PBL in a Contemporary Educational Context
As the role of PBL in education evolved, the body of research on the topic has
grown, as have the number of models being implemented. Kolb’s seminal study of
Experiential Learning is one such example. Drawing on the work of John Dewey, Kurt
Lewin, and Jean Piaget, David Kolb developed the Experiential Learning Theory (ELT)
in the 1970s to create a “framework [that would] address 21st century problems [in]
learning and education” (Grabbatin & Fickey, 2012; Kolb, 2014, p. xvii). ELT
“emphasizes the central role that experience plays in the learning process” (Kolb,
Boyatzis, & Mainemelis, 2001, Abstract). Kolb views learning as a holistic process that
incorporates cognition and involves other human emotions and behaviors. His four-mode
model focuses on “transformation of experience” and leads learners from concrete
experiences to reflection, then to abstract experiences, and, ultimately, to new knowledge
(Kolb, 2014, p. 58; Kolb et al., 2001).
The influence of Dewey, as well as project and experiential learning, is also
reflected in the High Tech charter schools in San Diego, California (Pieratt, 2010). In
2000, founder and former teacher Larry Rosenstock opened High Tech High (HTH) with
a vision to provide a personalized and culturally relevant education for students by
centering learning around four principles based on the theories of John Dewey. They
included “Personalization, Teacher as Designer, Adult World Connection and a Common
Intellectual Mission” (p. 54). At High Tech High, there are no textbooks or prescribed
curricula. Instead, teachers design projects based on the interests, talents, and needs of
their students while still finding ways to cover the State standards (p. 58). The success of
HTH has resulted in an expansion that now includes six high schools, five middle, and
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five elementary schools (High Tech High Charter Schools, n.d.). According to Pieratt,
the High Tech Schools have successfully implemented Dewey’s theories of “hands-on”
learning. They have even advanced them by surviving in an environment of
“accountability, stringent with mandated requirements” (p. 54).
The 4Cs: Soft Skills for Life
The 4Cs constitute a subset of “soft skills” considered essential for success in the
workforce and evolving global society. These skills include creativity, critical thinking,
collaboration, and communication (Partnership for 21st Century Learning, 2019). The
4Cs are part of a comprehensive “Framework for 21st Century Learning,” developed and
first published by the Partnership for 21st Century Learning (P21) in 2007 (2019). The
framework outlines 18 key skills in four categories: “Key Subjects and 21st Century
Themes’ (includes core academic areas); “Learning and Innovation Skills” (now known
as the 4Cs); “Life and Career Skills;” and “Information Media and Technology Skills”
(2019, p.2). According to the National Education Association (NEA), a founding
member of P21, it became apparent over time that the framework was “too long and
complicated.”
Therefore, with feedback from “leaders of all kinds,” the Learning and Innovation
skills, as well as the core academic subjects, were determined to be the “most important”
to prioritize. Thus, the term “4Cs” was coined (National Education Association, 2012, p.
3). Researchers emphasize that competency in 4C skills is not separate and apart from a
solid academic foundation. In fact, students need a combination of content “mastery”
and skills such as critical thinking and problem-solving (allowing for application of
content knowledge) to develop a solid educational foundation (Jerald, 2009).
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Impact of Project-Based Learning on Development of the 4Cs
In addition to data indicating that engaging in project-based learning raises
student achievement in academic areas, evidence suggests that PBL supports the
development of the 4Cs (Ravitz et al., 2012). The Michigan PBL Study showed that
students made greater progress in the development of critical thinking skills due to the
presence of “student voice” (a hallmark of PBL) in their learning (National Association
of Elementary School Principals, 2017, What Principals Can Do section, para. 3).
Adding to the research are indicators that academic programs that include PBL are
“innovative in nature.” This is due to their focus on the development of critical thinking
by “engaging students in authentic learning” where they are asked to solve “real-world
problems that require collaboration, communication (written and oral), inquiry and
analysis” (Cervantes, Hemmer, & Kouzekanani, 2015, p. 51; Hemmings, 2012)
Concerns about teaching the 4Cs are also present in the literature. Researchers
question their relevance in light of the need for teachers to teach standards and skills that
will be tested, particularly in subjects that focus on rote memorization of fact-based
information (Nowak, 2007). Experts also point out that the decision to redesign schools
does not come easily to educational leaders because funding, as well as the potential for
sanctions, are tied to standardized, “high-stakes” test data (Cervantes et al., 2015). In
addition, research indicates a lack of consensus about how to teach PBL, how it connects
to other teaching approaches, and how to assess it. These lingering questions make it
difficult to determine its impact, particularly concerning the 4Cs (Condliffe, 2017).
In conclusion, the need to better prepare students to meet the demands of a rapidly
evolving global society has been the subject of intense debate by educational leaders,
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policymakers, and teachers for more than two decades (National Education Association,
2012). The literature discussed in this overview is indicative of this ongoing
conversation. However, after careful examination of the existing research, it is clear that
considerable evidence points to the potential of PBL to positively impact learning
outcomes in K-12 education in the 4C competencies. Notable examples include the
“Michigan PBL Study” (Principals, 2017), High Tech Schools (Behrend et al., 2014), and
the Texas study of 7th and 8th grade students (Cervantes et al., 2015).
Statement of the Research Problem
The Industrial Age of the 20th century was characterized by manufacturing and a
workforce trained to execute routine, repetitive tasks on an assembly line. However,
signs of a radical shift away from this structure became evident in the late 1960s with the
creation of an early version of the World Wide Web, along with the invention and
availability of the personal computer that followed (Biscontini, 2018). Some 30 years
later, the turn of the 21st century officially ushered in the Information Age (also referred
to as the Digital Age), emphasizing the rapid development of technology and
instantaneous access to knowledge (Riel, 1998).
This new era has resulted in massive changes to the societal and business
landscapes, both in the United States and on a global scale. The assembly lines that once
required human capital to operate now featured automation in the form of computerdriven processes and robotics (Tuomi & Miller, 2011). Moreover, many of the blue-collar
factory jobs that did remain are being outsourced to parts of the world like Asia, where
labor costs are considerably cheaper (Pink, 2006).
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For its part, the American education system has been slow to respond to this new
reality and has failed to keep pace with the needs of employers, who are demanding a
different skillset from that traditionally taught in K-12 schools (Bellanca, 2010; Groff,
2018; Larson & Miller, 2011). Whereas educators once prepared students to move into
jobs requiring physical labor and/or rote memorization of facts and algorithms, they are
now being asked to provide students with a solid foundation in traditional academic
subjects and offer support for the development of 21st century competencies. This
includes the ability to create and innovate; think critically and tackle complex problems;
successfully work in teams; and effectively communicate (the 4Cs; Partnership for 21st
Century Learning, 2019). Making this transformation will require the use of alternative
instructional approaches that provide students with experiential learning opportunities.
One such method that has been the subject of recent study is project-based learning
(PBL).
The idea of project-based learning, while not novel, has received renewed
attention in recent years within some segments of public education. While numerous
schools that have integrated project-based learning into their instructional programs have
reported encouraging results (Pieratt, 2010), there is concern amongst some researchers,
who note challenges with the widespread acceptance of the approach due to the current
environment of high-stakes testing. They assert that standardized tests “seldom have
students develop products” and often include multiple-choice questions. This raises
questions as to the appropriateness of the use of PBL, particularly in subjects that focus
on the acquisition of more fact-based information, such as astronomy, for example
(Grant, 2002; Nowak, 2007, p. 63). Cervantes et al. (2015) also argue that little is known
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about the ability of schools using PBL to show success in standardized areas of
instruction (Cervantes et al., 2015).
While research conducted to date provides significant evidence of the efficacy of
project-based learning when it comes to developing creativity, critical thinking,
collaboration, and communication, the number of studies specifically examining the
impact of PBL on student achievement is limited (Cervantes et al., 2015). As such, the
results are not considered to be definitive. Therefore, additional research is indicated to
establish causality between the implementation of project-based learning and improved
educational outcomes (Kingston & Buck Institute for, 2018). Further study documenting
the effectiveness of PBL will serve to strengthen its credibility as a viable instructional
approach and provide educators with guidance as to how implementation should look
(Thomas, 2000).
Purpose Statement
The purpose of this qualitative phenomenological study was to investigate the
impact of project-based learning on K-5 students’ development of the 4Cs (Critical
Thinking, Communication, Creativity, Collaboration) as perceived by elementary charter
school teachers.
Research Questions
1. How does participation in project-based learning impact K-5 students’
development of critical thinking as perceived by elementary charter school
teachers?
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2. How does participation in project-based learning impact K-5 students’
development of communication as perceived by elementary charter school
teachers?
3. How does participation in project-based learning impact K-5 students’
development of creativity as perceived by elementary charter school teachers?
4. How does participation in project-based learning impact K-5 students’
development of collaboration as perceived by elementary charter school teachers?
Significance of the Study
The need to better prepare students to meet the demands of a rapidly evolving
global community and business environment has been the subject of intense debate by
educators, business leaders, and policymakers for over two decades (National Education
Association, 2012). While there is a lack of consensus as to how to proceed, most
experts agree that meeting this challenge will require the transformation of all facets of
our current system of education including, “objectives, curricula, pedagogies and
assessments,” so that students leave school possessing the necessary foundation for
success in work and society (Dede, 2007, p. 3). To additionally highlight the urgency for
change, data indicate that well over half of employers surveyed rate creativity, critical
thinking, collaboration, and communication as essential amongst all desired
competencies, yet find that students entering the workforce are “insufficiently prepared”
in these skill areas (Casner-Lotto, Barrington, & Partnership for 21st Century Learning,
2006; Soulé & Warrick, 2015, p. 180).
Many solutions for making the needed shifts in teaching and learning have been
considered. A prominent voice in this discussion has been The Partnership for 21st
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Century Learning (P21), a coalition of business, government, education, and community
leaders. P21 promotes the belief that “learning environments [should be] aligned with the
real world” (2019; Soulé & Warrick, 2015, p. 178). According to research, one of the
most promising approaches for creating such an environment is project-based learning.
When discussing the implications of research to date on project-based learning
(PBL) in K-12 education, it is important to consider which aspects of the topic have been
most thoroughly studied and where gaps in the literature remain. While there is
considerable research pointing to a possible link between PBL and student achievement
(Kingston & Buck Institute for Education, 2018; Mergendoller, Maxwell, & Bellisimo,
2006), much less has been published establishing direct causation between its use and
successful learning outcomes. The partnership for 21st Century Learning identifies two
critical areas where emphasis on the study of student achievement and PBL should be
placed—core academic subjects and a set of “Learning and Innovation Skills,” known as
the “4Cs” (2019).
Figure 1 illustrates the capacities students need to develop to be competitive in the
21st century workplace and society (arched sections), as well as supports deemed
necessary to facilitate the learning process (blue blocks; Partnership for 21st Century
Learning, 2019). Of these, the National Education Association (founding member of
P21) delineates two complementary domains that should be given the highest priority,
“Key [academic] Subjects” (e.g., math, English, and science) and the “4Cs'' that provide
students with opportunities to apply core content knowledge in meaningful ways (2012).
The problem for researchers, as well as educators, is that standardized tests assess for
academic mastery but are not structured to measure soft skills like creativity, critical
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thinking, collaboration, and communication. Additionally, the impact of PBL on
achievement in these areas is difficult to quantify. Due to these challenges, alternate data
collection methods must be employed (Shively, Stith, & Rubenstein, 2018).

Figure 1 21st Century Student Outcomes and Support Systems (Partnership for 21st
Century Learning, 2019)
More research to determine the degree to which project-based learning supports
student success would benefit practitioners in the field of education by providing evidence
that confirms, builds upon, or refutes the findings of other scholars. Engaging in a
qualitative phenomenological study of teachers using PBL may potentially shed light on
differences between project-based learning-centered instructional programs and those
utilizing more traditional approaches. Additionally, this research could yield information
that would inform the efforts of teachers, district leadership, curriculum developers, and
policymakers (Cervantes, 2013) as they work to close the skill and achievement gaps
impacting many American students (Soulé & Warrick, 2015; OECD, 2019). Ultimately, it
would be expected that the greatest beneficiaries of this study would be current and future
generations of children.
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Definitions
Terms used throughout this study are defined to provide clarity and a shared
understanding of their meaning. The definitions were used in this context throughout this
study.
4Cs. The 4Cs are a set of soft skills that include critical thinking, communication,
creativity, and collaboration. These competencies are considered to be essential in order
for students to be competitive in an evolving global society and changing work
environment. Researchers assert that the 4Cs are the most important among 21st century
“themes” because they are necessary for preparing students to be successful beyond
school (National Education Association, 2012; Larson & Miller, 2011).
21st century skills. Skills for the 21st century include the core academic subjects
that have been traditionally taught in K-12 education. In addition, they include learning
and innovation skills (the 4Cs), Information Media and Technology Skills, and Life and
Career Skills. All of these competencies are considered necessary for students to receive
a “solid” educational experience (Jerald, 2009; Partnership for 21st Century Learning,
2019).
Charter school. Charter schools are “independently operated public schools”
(National Alliance for Public Charter Schools, n.d., para 1), generally formed by teachers,
parents, or non-profit organizations, that have the autonomy to create and implement
programs, instructional approaches, and environmental designs that meet the needs of
their students. Each school receives an annual funding allocation directly from the state
or the local authorizing district or county, based on the average daily attendance (ADA)
of enrolled students. Site-level administrators then make decisions as to how that money
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is spent. Every charter school operates under a contract (charter) with an authorizing
entity, such as a school district, county, or state board of education, that maintains
oversight and holds it accountable (California Department of Education, n.d.).
Collaboration. Collaboration is defined as two or more people working together
toward the completion of a common goal or task. Individuals may collaborate face-toface or, as is increasingly the case, in virtual environments that could include participants
from across the globe (Dede, 2010).
Communication. Communication is defined as the partnering of two or more
people that is characterized by the ability to express “thoughts and ideas effectively”
using all modes of communication (e.g., written, oral, body language), as well as to
engage in active listening that allows participants to “decipher meaning” from the
interaction. Communication is used in a variety of ways that include providing
information or instructions, as well as conveying “values, attitudes and intentions”
(National Education Association, 2012, p. 14).
Creativity. Creativity is the process of “having original ideas that have value.” It
consists of looking for new ways of doing whatever activity one is engaging in. For
example, a chef might create innovative cuisine for a new restaurant. It is considered to
be iterative in nature, with the need for constant evaluation. Creativity also involves
imagination and critical thinking (Azzan, 2009; Robinson, 2011, ch. 1, Rethinking
Creativity section).
Critical thinking. Critical thinking is the process of solving problems that
incorporates an element of “reflective skepticism” (McPeck, 2016) and emphasizes the
importance of verifying the accuracy and reliability of information by employing logic;
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for example, inference, deduction, and induction (Kennedy, Fisher, & Ennis, 1991). It
empowers individuals to search for knowledge by discovering answers for themselves
through questioning, analyzing, reasoning, and drawing conclusions (National Education
Association, 2012).
Project-based learning. Project-based learning is an instructional approach that
structures learning around projects (Thomas, 2000). The projects are based on
challenging questions or problems and require students to design, think critically, and
problem-solve. Under the guidance of a teacher, students work independently or in
collaborative, small groups. Projects develop over a period of time and result in
prototypes or presentations (Jones, Rasmussen, & Moffitt, 1997; Thomas, Michaelson, &
Mergendoller, 1999). For example, a student learning about the history of
communication technology in English language arts may be assigned to work with a team
and apply the new knowledge to invent a communication device of the future. The
resulting design would be prototyped, presented to the teacher and classmates, then
uploaded to the school’s website for public viewing.
Delimitations
This study was delimited to 12 certificated teachers on staff at eight charter
elementary schools. The 12 certificated teachers routinely integrated project-based
learning and development of the 4C competencies into their professional practices within
the state of California.
Organization of the Study
This study is organized into five comprehensive chapters, each building upon the
preceding chapter. Chapter I provides a foundation for this work by presenting an
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introduction and background summary on the topic. It also includes the statement of the
problem, the purpose of the study, the purpose statement, research questions, and
establishes the need for this study. Chapter II presents a comprehensive review of
relevant literature, including a thorough overview of project-based learning, its
theoretical development and early use; the application of project-based learning in a
contemporary educational context; seminal studies on the 4Cs; and the impact of projectbased learning on the development of the 4Cs.
Gaps in the literature and implication for further research are also discussed.
Chapter III presents the methodology used to conduct this study. It begins by restating
the purpose statement and research questions, then details the study design, including the
rationale for its selection, the population, sampling frame, sample, and instrument used.
The chapter then provides a detailed, step-by-step description of the data collection
process and analysis of the data. It concludes by outlining the limitations of the study.
Chapter IV describes the research and includes a discussion of prominent themes
emerging from the data collected. Chapter V provides an in-depth synthesis of the
findings and conclusions of the study and includes implications for action and
recommendations for future research.
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CHAPTER II: LITERATURE REVIEW
Introduction
A review of the literature was conducted to explore the availability of supporting
research relative to the use of project-based learning (PBL) in K-12 education. The scope
of focus included its impact on student achievement related to the development of a set of
four “Learning and Innovation” skills that include creativity, collaboration, critical
thinking, and communication (p. 27). These skills are collectively referred to as the
“4Cs” (National Education Association, 2012). Potential areas for future research based
on the existing literature were also considered.
Some researchers asserted that this instructional approach had shown clear results
of improving student achievement compared with traditional teaching methods
(Cervantes, Hemmer, & Kouzekanani, 2015). Still, others have seen impact indicators
but no conclusive evidence to support it (Kingston & Buck Institute for Education 2018).
A number of experts have also identified challenges with PBL in an environment where
student performance is typically measured by standardized testing (Nowak, 2007).
This literature review encompasses a broad range of topics that include the history
of project-based learning, beginning with its theoretical origins in ancient philosophy; the
work of experiential learning theorists who influenced its development; and the
emergence of project-based learning during the progressive education movement, lead by
Kilpatrick and Dewey (Larmer, Mergendoller, & Boss, 2015). PBL’s development and
early use as an instructional approach in education; and its application in a contemporary
educational context (focusing on its effect on student learning outcomes) are also
explored. Relevant theories and evidence by seminal authors are presented and
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discussed. The literature review also includes research related to the 4Cs and their place
in the development of college and career readiness (National Education Association,
2012). Gaps in the research, serving as the basis for this study, are identified and
described.
Extent and Nature of Literature Reviewed
For the purposes of this review, the researcher focused the search on scholarly
literature related to the main topic of project-based learning (PBL). This included written
material providing an overview of PBL, an examination of its history, development, and
early use; its use in a contemporary educational context; and its impact on student
achievement. One component of student achievement was targeted—a sub-set of 21st
century skills known as the 4Cs (National Education Association, 2012).
The nature of the literature examined included peer-reviewed articles, reports, and
studies in professional journals, books written by recognized experts in their fields, and
doctoral dissertations. Information from websites created by respected government,
education, and non-profit organizations were considered as well.
Overview of Organization of the Review
The review of the literature is organized into four main themes using a funnel
approach that begins broadly with an overview of PBL and continues with a discussion
about its theoretical origins and early history. The review then moves to PBL’s early use
as an instructional approach and its application in a contemporary educational context,
focusing on a set of soft skills termed the 4Cs. Throughout the review, a variety of
perspectives are presented, and seminal authors and studies are highlighted. The
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conclusion follows the main discussion and includes a summary of the literature
reviewed, gaps identified through the review process, and implications for further study.
Overview of Project-Based Learning
Project-based learning (PBL) is an instructional strategy that allows students to
move beyond simply hearing a lecture or reading a textbook to learn academic material.
Instead, PBL presents students with realistic problems to solve that allow them to apply
their learning in meaningful ways (Mergendoller, Maxwell, & Bellisimo, 2006). With
PBL, learning is actually “[organized] around projects” and embedded within the
curriculum, not ancillary to it (Thomas, 2000, p. 1).
According to Thomas, PBL should begin with an authentic, challenging question
or problem posed to students. Based on that information, students then work with a
considerable level of autonomy to construct their learning on a topic by thinking
critically, problem-solving, designing, and discovering (2000). Most projects culminate
with a product that can take many forms (e.g., 3-D models, videos, web pages, posters,
brochures, commercials, etc.). Yet, with PBL, the emphasis is placed on the importance
of the “process through which learning takes place” (Condliffe, 2017, p. 11), as well as
the level of engagement experienced by the student (Larmer & Mergendoller, 2010).
Effective PBL goes beyond “busy work” and must provide the opportunity for students to
deeply engage in relevant inquiry. To accomplish this, projects must meet two important
requirements. First, students must find them personally meaningful (something they
want to do), and second, they must be tied to a learning objective (2010).
For example, a project might be introduced with an event of some kind. This
introduction could take the form of a video, picture, or object to spark discussion—

22

leading to the development of a guiding or “essential” question or a problem to be solved.
Students would then be given certain parameters to follow (e.g., they may be required to
present their results individually through oral presentations and written reports), but they
would also be given voice and choice as a team to decide how they wanted to approach
the project to meet its objectives and what the end product created by the group would be.
Experts stress the importance of differentiating between project-based learning, where
projects are central to the learning experience, and “doing projects,” where projects are
supplemental to core instruction, asserting that the latter does not result in the same level
of meaningful inquiry for students (Larmer et al., 2015),. However, it should be noted
that they concede the lack of consensus for what constitutes one versus the other (Larmer
& Mergendoller, 2010; Thomas, 2000).
While there are several different models of project-based learning, they all share
specific characteristics. In addition to learning goals focused on student acquisition of
academic knowledge and skills (central to any “well-designed project;” Larmer &
Mergendoller, 2010, para. 2) Buck Institute for Education (BIE) puts forth seven design
elements that must be present for robust project-based learning to take place (see Figure
1). These include:
•

a challenging problem or question—giving a sense of purpose or challenge;

•

sustained Inquiry and Innovation—questioning, hypothesizing, search, and
discovery;

•

authenticity—real-world connections;
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•

student Voice & Choice—students have the freedom to speak and express their
thoughts and opinion and have some input and control over certain aspects of the
project);

•

reflection—regular, thoughtful consideration of what, how, and why learning is
taking place (informal, formative, and summative);

•

critique & revision—students give and receive constructive feedback on one
another’s work (teacher monitors and coaches);

•

a public product—students present their projects to a “real audience” beyond the
classroom (Larmer et al., 2015, pp. 36-45; Larmer & Mergendoller, 2010).

Figure 2 Seven Essential Project Design Elements (Larmer, 2020)
Theoretical Development and Early Use of PBL
The theoretical underpinnings of PBL can be traced to ancient China (more than
2,500 years ago). To gain a comprehensive understanding of project-based learning, it is
essential to explore its evolution from the perspectives of early theorists and practitioners.
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The following sections present the work of important historical figures described in
scholarly literature and central to the development and early application of experiential
learning theories and concepts—from which the project-based learning approach
ultimately emerged. It is hoped that this in-depth investigation will provide the reader
with a historical context that supports the importance of continued study in this area.
The Roots of Project-Based Learning
Several early philosophers greatly influenced the development of project-based
learning approaches. The first known written discussion of the subject was included in
the teaching and writing of Chinese philosopher Confucius. His work was followed years
later by Socrates and Aristotle, two iconic Greek philosophers who contributed to this
field of study. Brief summaries of their ideas and approaches follow. It should be noted
that while not discussed in this review, Plato was Socrates’s student (credited with
transcribing much of Socrates’s work) and Aristotle’s teacher—thus providing a
theoretical link between the two.
Confucius. Confucius was an ancient Chinese philosopher, born in 551 B.C.E.
He is regarded as China’s first teacher and was a strong proponent of the power and
benefits of education (Stefon, 2016). He believed that human beings learn best through
experience and active practice and that learning is a collaborative effort between student
and teacher (Lafleur, 2020). Theorists point to his teaching as influential to the
development of project-based learning (McKenzie, 2013). The following quote is
attributed to Confucius and is often used to illustrate his point of view. “Talk to me…and
I will forget. Show me…and I will remember. Involve me…and I will understand. Step
back…and I will act” (de Graaff & Kolmos, 2007, p. 1).
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Socrates. Socrates was born in Athens, Greece, in 469 B.C.E. (approximately
100 years after Confucius). Instead of merely lecturing to impart knowledge upon his
students, Socrates used a learner-centered approach that consisted of a dialogue between
student and teacher wherein he asked a series of questions, claiming he did not know the
answers. This technique was meant to guide students to discover their understanding of a
topic through “inquiry, questioning, and critical thinking” (Boss, 2011, Strong
Foundation section, para. 1; Wang, Tsai, Chiang, Lai, & Lin, 2008). Socrates is quoted
as having said that “philosophy begins in wonder” (Burnyeat, 1990, p. 155d). This sense
of wonder provided the impetus for what would later become known as the Socratic
method (Overholser, 1993), as formally introduced in Plato’s Theaetetus (Burnyeat,
1990). This systematic questioning approach is still visible in many modern-day
classrooms.
Aristotle. Aristotle was a fourth-century Greek philosopher (born in 385 B.C.E.)
who, like Confucius, believed that students learn best by doing and putting knowledge
into practice (Ameriks & Clarke, 2000, p. 23). He is quoted as saying that “the things we
have to learn before we do them, we learn by doing them” (Stonehouse, Allison, & Carr,
2011). Aristotle believed that two aspects of a teacher’s role in the learning process were
encouraging students to wonder and explore the world around them (Donskikh, 2019).
His view of education is evident in the concept of experiential learning expounded by
later theorists (Maheshwari, 2016).
Building the Foundation of PBL
While early philosophers were influential in the development of project-based
learning, it was not until the eighteenth century that the theoretical mantle was picked up
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and progressed. At this point, experts in the fields of education and science with interest
in experiential learning sought to gain a deeper understanding of developmental
psychology and began to explore ways to better support the intellectual and social growth
of children. As educational philosophers and scientists developed their theories, many
were implemented, studied, and critiqued. These early efforts provided a framework that
was then built upon by other contemporaries and successors. The work of these pivotal
figures is chronicled as follows.
Jean-Jacques Rousseau. Jean-Jacques Rousseau was an 18th century Swiss
philosopher, author, and composer, born in Geneva in 1712 (Bertram, 2017). Throughout
his life, Rousseau pursued many areas of study, including morality, society, politics, and
music. He is also considered to have been an influential theorist in the fields of child
development and education.
In this arena, he was best known for promoting a child-centered belief that
students should be educated by nature, autonomously, and without interference (2017).
Moreover, he theorized that children should learn based upon their individual capacities
and interests, maintaining that “every mind has its own form” (Rousseau, 1762, p. 35).
His book Émile provides the most detailed explanation of his views on the subject.
In his treatise, Rousseau asserted that “nature provides for the child's growth in
her own fashion, and this should never be thwarted” (1762, p. 30). He went on to explain
that children begin their educational development by learning experientially through their
senses. As they mature, students acquire knowledge according to their inner readiness to
do so (1762). Rousseau held a strong belief that children should be allowed to reason
through problems and draw their conclusions from “their own experience” (Doyle &

27

Smith, 1997). A teacher’s responsibility is to provide opportunities for this process to
occur (1997). Rousseau’s work in education was essentially theoretical and did not
include specific approaches or techniques for the practical application of his ideas
(Delaney, 2005). Nevertheless, his influence is evident in the work of modern
educational thinkers who followed him and is also considered to have been an important
contributor to the progressive movement, spearheaded by John Dewey (Novello, 1999).
Johann Pestalozzi. Johann Pestalozzi was a Swiss philosopher and educational
reformer born in Zurich in 1746 (T. E. Smith, 2011). He was heavily influenced by
Rousseau, whose educational principles, described in Émile (Rousseau, 1762), he put into
practice and refined to reflect his thinking—first with his son (named after Rousseau),
then later within the schools he created (p. 27). Like his predecessor, Pestalozzi believed
in the “inherent goodness of children” (S. J. Smith, 2014, Abstract) and felt that each was
born with a “seed” of potential containing the “essence of the child’s intelligence and
personality” that merely needed to be developed and supported to its full realization
(Heafford, 2017, p. 44). They also shared the same belief that the development of
intellect in children requires hands-on experiences with “physical materials” and
interaction with the natural environment (Forkner, 2013, p. 8).
Pestalozzi argued that schools at the time were rigid and concerned with
teaching too many topics that appeared to be important but were not. He further observed
that “originality and creativity” were not allowed to develop, resulting in an educational
experience amounting to “a form of punishment.” Instead, he went on to say students
should learn things that have meaning and purpose in their lives (Heafford, 2017, p. 40).
Pestalozzi also theorized that instructional material should be presented in a specific
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order beginning with the simple and very gradually moving toward the complex. In other
words, learning should start with the concrete and move to the abstract (Shuman, 2020).
The speed at which this process occurred was to be determined by the
developmental readiness of the individual student and not by the will of the teacher
(Heafford, 2017, p. 45). The design of instruction, Pestalozzi contended, should be
experiential and based upon each student's interests. One of his essential principles was
that all learning activities must include three connected and well-balanced elements,
“psychomotor [doing], affective [engagement], and cognitive [intellectual],” or to put
them in Pestalozzi’s terms, “hand, heart, and head” (Senka, 2013, p. 74-77; Soëtard,
1994). Pestalozzi viewed the presence of these as necessary to the development of
children who could act freely and autonomously for themselves (Soëtard, 1994).
The most comprehensive description of Pestalozzi’s method was presented in his
book, How Gertrude Teaches her Children (Pestalozzi, 1894). In the text, Pestalozzi
(1894) outlined the features and application of his approach within a framework he
termed “Anschauung” (p. 2). While there is no exact English equivalent for this word,
the closest would be “intuition,” “sense impression” (pp. 8-10), “observation” (Silber,
1974), or “sensory perception” (S. J. Smith, 2014), depending on the context.
Collectively, Pestalozzi used the word to describe the “fundamental power of the human
mind” that makes acquiring knowledge possible (Silber, 1974, pp. 37-38). This term
later became associated with Pestalozzi’s “object lesson” (S. J. Smith, 2014).
Pestalozzi asserted that the object lesson should form the foundation of education.
As such, it has become one of the most enduring elements of Pestalozzi’s method and is
based upon his belief in learning “things before words” (Pestalozzi, 1894, p. 59).
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According to Pestalozzi, object lessons begin by exposing children to concrete objects in
their natural environments without formal introduction or explanation. Students are
asked to use their senses to form initial impressions through casual, sometimes chaotic,
exploration and observation of the object without intervention from the teacher
(Pestalozzi, 1894, p. 11).
Next, the teacher “calls attention” to what he considers most important to deepen
the impression and bring awareness. At this point, emphasis is placed upon what most
interests the students, understanding that children will spontaneously spend time actively
learning about that which engages them. Finally, after completing the necessary work,
the process through which students seek to “know and think and be able to do, senseimpressions are transformed into usable knowledge” (1894, pp. 11-12).
Silber interpreted these phases of Anschauung (the object lesson) as “senseimpression, observation, perception, [and] intuition,” with sense-impression being the
concept within which all others are “grounded” (1974, p. 139). The essence of
Pestalozzi’s method was that students should not be given the answers or solutions to
problems but should arrive at them on their own through the cultivation of their “powers
of perceiving, judging and reasoning.” According to Pestalozzi, the development of these
skills must be a prerequisite to instruction in the traditional subjects of mathematics,
reading, and writing (pp. 140-141). Pestalozzi viewed knowledge and skills acquired by
doing equally important, holding that education must include both. He stated, “perhaps
the most fearful gift that a fiendish spirit has made to this age is knowledge without
power of doing” (Pestalozzi, 1894, p. 270).
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Pestalozzi experimented with and revised his theories at his schools in Stans and
Burgdorf and later at his institute in Yverdon, Switzerland, the latter of which gained
fame and attracted teacher trainees throughout Europe (and eventually the United States)
who were eager to study the “Pestalozzian Method” (Soëtard, 1994). This resulted in the
establishment of many Pestalozzian schools (Silber, 1974, p. 218). As such, the school at
Yverdon is regarded as one of the earliest and most influential laboratory schools (Lamb,
1962).
Pestalozzi’s work is not without some criticism, particularly by those who viewed
it as too revolutionary (p. 219) and others who felt it “fragmented the sciences” and
neglected history and literature (S. J. Smith, 2014, para, 9). Still, Pestalozzi’s influence
can be seen in the efforts of other notable theorists, including Friedrich Fröebel, who
studied at his school for two years. In fact, the phrase “learning by doing,” used later by
Fröebel, can be traced directly to Pestalozzi (Pound, 2019, p. 32). In the United States,
John Dewey would incorporate many of Pestalozzi’s ideas into his system (Silber, 1974,
p. 315). Pestalozzi helped lay the foundation for the progressive education movement
that followed and made a valuable contribution to the field of experiential learning
(Forkner, 2013).
Friedrich Fröebel. Friedrich Fröebel (1782-1852) was born in Prussia (now part
of Germany). He was a teacher and educational theorist who is best known for
promoting a child-centered approach to learning. Based on the idea that younger children
learn through play, imagination, and creativity (emphasized during his time as a student
at Pestalozzi’s institute in Yverdon), Fröebel developed a series of principles that focused
on games, the manipulation of objects or “gifts” (structured materials that he designed),
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singing and dancing, and gardening (Pound, 2019). He was a strong proponent of
learning by doing rather than rote instruction—the most widely practiced approach of the
time (Kramer, 2017; Pound, 2019). When speaking of experiential learning in his book
The Education of Man, Fröebel said that “to learn a thing in life and through doing is
much more developing, cultivating, and strengthening than to learn it merely through the
verbal communication of ideas” (1886, p. 278).
In 1837, Fröebel opened his school for young children in Thüringia, where he put
his theories into practice. The school was originally called a
Kleinkinderbeschäftigungsanstalt (an “institute where small children are occupied”) but
was eventually renamed Kindergarten, “a garden where children grow like flowers [or
plants] unfolding” (Graves, 1915; Kramer, 2017, p. 65).
Interest in Fröebel’s system grew. With the help of a “wealthy patroness” by the
name of Baroness von Marenholtz-Bülow, who supported his work, kindergarten schools
opened throughout Europe, including the first in London in 1851. That same year:
however, the Prussian education minister, erroneously associating Fröebel’s principles
with socialism, ordered all kindergartens to close. Humiliated, Fröebel never recovered
and died one year later (Graves, 1915).
Still, the movement continued, and the first kindergarten opened in the United
States in 1855. By 1873 kindergarten was fully integrated into the American public
education system. Education philosopher John Dewey was so impressed by the
Fröebelian approach that he included kindergarten as a part of his Laboratory School in
Chicago (Kramer, 2017). In addition to Dewey, Fröebel influenced the work of other
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educational scientists and theorists, including that of William Kirkpatrick and Maria
Montessori.
Maria Montessori. Maria Montessori was born on August 31, 1870, in
Chiaravalle, Italy. She was the first woman in her country to graduate medical school
and is considered a child development expert and an education pioneer (Kramer, 2017).
She was deeply influenced by Fröebel, among others, and incorporated elements of his
philosophy and approach into her own (2017). Montessori specifically appreciated his
assertion that children make sense of their world through active exploration and
discovery, and that it is the teacher’s role to act as a facilitator who supports and
encourages learning but does not “interfere, prescribe, or restrict” it (Montessori &
Holmes, 1912, Introduction, para. 6).
Her early work, training special education teachers, centered on improving
learning outcomes for children with cognitive disabilities living in an insane asylum. The
success of this endeavor brought attention to Montessori and provided her with a greater
opportunity to develop and apply her methodology (American Montessori Society, nd).
Based on the recognition she received working with the so-called “idiot” children
(Kramer, 2017, p. 57; Montessori & Holmes, 1912, p. 37), Dr. Montessori was asked to
lead a new childcare center for 60 poor, underserved children living in an impoverished
section of Rome (Kramer, 2017, p. 110).
She agreed to accept the position, and in 1907 she opened the first Casa Dei
Bambini, or “The Children’s House” (Montessori & Holmes, 1912, p. 45). Montessori
considered the school to be a laboratory and spent an extensive amount of time observing
the three to six-year-old students while teaching in the classroom and experimenting with
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a variety of approaches to determine which would be most effective. This experience led
to Montessori’s theory that young children can learn on their own and naturally absorb
knowledge from the world around them with limited adult intervention (1912). She
further emphasized the importance of capitalizing on the intrinsic motivation of students
by providing them with high-interest activities (de Graaff & Kolmos, 2007) and
promoted the idea that children should be the “masters in [their] own house” when it
comes to learning (Kramer, 2017, p. 7).
In Montessori’s child-centered methodology, teachers serve as guides who
facilitate student learning by creating classroom environments that encourage meaningful
engagement through experiential opportunities of the child’s choosing (Faryadi, 2007).
Other theorists of the time, including William Kirkpatrick and John Dewey, were critical
of Montessori’s method. They felt that it gave children too much freedom without
structure, was restrictive, and lacked creativity (Faryadi, 2007; Kramer, 2017; ThayerBacon, 2012). In his book, The Montessori Method Examined, Kirkpatrick even goes so
far as to dismiss Montessori’s “doctrines” as being some 50 years out-of-date (1914).
Thayer-Bacon suggested that gender may have played a role in the criticism Montessori
received, as female pedagogical scientists and theorists were uncommon at the time and
did not garner the same level of respect as their male counterparts (2012). Kramer also
observed that the social structure of education at that time (especially in the United
States) considered Montessori’s thinking to be “too much at variance with the prevailing
American social philosophy, the late-nineteenth-century progressive movement that saw
the schools primarily as an instrument of social reform” (Kramer, 2017, p. 232).
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Regardless of the social challenges she faced, Maria Montessori’s ideas made a
lasting impact on the field of education and experiential learning (Thayer-Bacon, 2012).
Her belief that students learn best through play and exploration and her assertion that
children need the opportunity to choose what they want to learn and how they want to
learn it (Kramer, 2017) sparked discussion and influenced the work of many other
theorists. Chief among these were John Dewey, Lev Vgotsky, and Jean Piaget, who
agreed with Montessori in part, but also put forth their own divergent theories and
philosophical perspectives.
John Dewey. John Dewey was born in Burlington, Vermont, in 1859, eleven
years before his contemporary, Maria Montessori—though they died just one month apart
in 1952 (Thayer-Bacon, 2012). Dewey was an American philosopher and educator who
many scholars consider one of the most influential educational theorists of the 20th
century (Dodd-Nufrio, 2011; Theobald, 2015). He was a central figure in the progressive
education movement and a critical theorist within the philosophical school of thought
known as pragmatism.
Pragmatists believe that the value of knowledge depends upon its practical
(useful) application and are concerned with completing relevant tasks and “getting things
done,” rather than focusing on theory and idealism (Talisse & Aikin, 2008, p. 1). The
pragmatic point of view is exemplified by Dewey’s emphasis on the importance of
experiential learning; his advancement of a personalized, “child-centered” approach to
teaching and learning; and his focus on the concept of learning through the act of doing
(Pieratt, 2010; Theobald, 2015), all of which are consistent with pragmatism. Other
terms associated with Dewey and other progressive educators of the time include “active
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learning,” the “project method” that was developed and popularized by Dewey protégé
William Hearn Kilpatrick, (Kilpatrick, 1918b; Theobald, 2015), and one of Dewey’s
contributions, the “problem-solving method” (Sutinen, 2013).
Dewey and Montessori. Like Montessori, Dewey believed in a learner-centered
approach to education. While Montessori would not necessarily be considered an
influence of Dewey’s, he was aware of her work and, in fact, introduced her at her first
lecture in the United States in 1913 (Thayer-Bacon, 2012). Therefore, he was
knowledgeable of her theories and shared some of her beliefs on education but disagreed
with others. Both theorists asserted that environmental factors play a significant role in
the education of children. They also contended that students need to physically interact
with the world around them through hands-on experiences rather than having knowledge
poured into them by rote learning (Montessori & Holmes, 1912; Mooney, 2013).
Additionally, both believed that decisions regarding curriculum and activities should be
based on student interests and needs (Williams, 2017).
Their theories differed, however, when it came to their definitions of education.
Montessori believed that children are born with the ability to learn spontaneously by
absorbing knowledge, and the teacher’s responsibility is merely to guide the process
without interfering with it (Montessori & Holmes, 1912). Dewey contended that society
molds children through deliberate and purposeful experiences carefully planned and
facilitated by a skilled teacher (Dewey, 1938). The translation of each of their theories
into practice also looked very different, with Montessori’s approach favoring an
environment with free, unfettered student choice of what to learn and when to learn it
(Montessori & Holmes, 1912), juxtaposed with Dewey’s that included more structured
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implementation of experiential learning activities that provided for student choice and
freedom within a strategically planned process and learning environment (Mooney, 2013,
p. 25).
Dewey’s theory. In his book Experience and Education (Dewey, 1938), Dewey
asserted that not all experiences are equal in quality and educational value, stating that
“any experience is mis-educative that has the effect of arresting or distorting the growth
of further experience (p. 25). This “continuity of experience” (p. 27), as Dewey called it,
means that current experiences are influenced by what has been learned through past
experiences, which in turn alters or impacts “the quality of those that come after” (p. 35).
He also stressed the importance of equal “interaction” between “objective”
(environmental elements controlled by the teacher) and “internal…(the existing
capacities and needs of those taught)” factors in creating a meaningful experience (pp.
41-45).
Dewey further theorized that every child possesses four “interests and activities”
that should be incorporated into relevant classroom activities. These included: “the
interest (1) in communication and intercourse, (2) in making and building, (3) in
exploring and investigating, and (4) in artistic expression and self-realization” (Knoll,
2014, Didactic and Psychological Premises section, para. 3). Dewey’s principles and
ideas on experiential education, while not released in book form until 1938, were
actualized, refined, and practiced at his experimental Laboratory School some forty years
prior.
The Dewey School. In 1894, John Dewey moved to Chicago from the University
of Michigan to head up the joint department of Philosophy Psychology and Pedagogy at

37

the University of Chicago (Hildebrand, 2018). This appointment presented Dewey with a
unique opportunity. In January of 1896, he opened an experimental school as part of the
University, intending to create a school system that would serve as the “organic whole”
for students from kindergarten to the university (Mayhew & Edwards, 1966, p. 3), as well
as provide a means to prepare children to make “worthy and fruitful” contributions to
society in the future (p. 467).
The vision behind his desire to create the Dewey School (also known as the
Laboratory or LabSchool) was twofold. He wanted a laboratory in which to experiment
with progressive educational theories and methodologies, including his hypothesis that
the lives of students should serve as the basis for learning as opposed to traditional
educational philosophy that viewed children as those needing to be “educated, developed,
[or] instructed” (pp. 474-475). He also wanted to support the “growth and development
in his own children” (p. 446) by addressing the “shortcomings” of his education as a child
(Gibbon, 2020, p. 58). Dewey hoped to use the results of testing his theories to develop a
curriculum that wasn’t ‘[focused] on books and recitations but on children and activities”
(Knoll, 2014, The School as the Laboratory of Education section). In the book
containing the essays The School and Society and the Child and the Curriculum, Dewey
detailed four fundamental “problems” that guided the work of teachers at the School.
Dewey (2013 p. 102) asserted the following:
1. What can be done, and how can it be done to bring the school into closer
relation with the home and neighborhood life instead of having the school
be a place where the child comes solely to learn certain lessons?
2. What can be done in the way of introducing subject-matter in history and
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science and art, that shall have a positive value and real significance in the
child's own life; that shall represent, even to the youngest children,
something worthy of attainment in skill or knowledge; as much so to the
little pupil as are the studies of the high-school or college student to him?
3. How can instruction in these formal, symbolic branches—the mastering of
the ability to read, write, and use figures intelligently—be carried on with
everyday experience and occupation as their background and in definite
relations to other studies of more inherent content, and be carried on in
such a way that the child shall feel their necessity through their connection
with subjects which appeal to him on their own account?
4. Individual attention. This is secured by small groupings—eight or ten in a
class—and a large number of teachers supervising systematically the
intellectual needs and attainments and physical well-being and growth of
the child.
Dewey said that while these statements served as the basis of inquiry and were reflective
of his philosophy, they were not written by him and were created by teachers, who then
used them to support the development of the structures, methods, and content that defined
the School (p. 102).
From its inception, the School was called an “experimental school” (Dewey,
2013). This term initially raised concerns among some parents, who feared that their
children would be used as “guinea pigs” (Dewey, 2013). School leadership assured
families that “the school did not experiment on children, but for children” (Knoll, 2014,
pp. 455-458). The Dewey School (officially called the University Elementary School)
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opened on January 13, 1896, with 15 students and one teacher. The lack of a “precedent”
for this type of educational approach meant that the early days were rife with “trial-anderror” as the staff experimented with subject matter and methodology to determine what
best served the needs of students (Mayhew & Edwards, 1966). Within two and a half
years, however, the school’s curriculum began to take shape.
Class sizes were intentionally limited to between six and 12 students (Knoll,
2014) to encourage the building of strong relationships between teachers and children and
the development of “community life” within a “cooperative society on a small scale”
(Mayhew & Edwards, 1966, p. 466). The small class sizes also facilitated participation in
“hand-work” activities, meant to engage students in experiences that were relevant to
their own lives beyond school (Dewey, 2013) that took into account each student’s
“cultural and personal background” (Hildebrand, 2018).

Hand-work was presented in

three main ways, “the shop-work with wood and tools, cooking work, and work with
textiles—sewing and weaving” (Dewey, 2013, p. 102).
In addition, students had hand-work in science, history and the arts. Also
reflective of Dewey’s philosophy, “occupations,” presenting problems or scenarios
commonly seen in everyday life and society (Knoll, 2014), were used as a basis for
learning. The rationale behind this was the belief that knowledge would be gained
through projects and activities, requiring problem-solving strategies, use of the scientific
method, and “interaction with [the student’s] environment” beyond school (Pardjono,
2016, p. 165). Dewey believed that the acquisition of skills in reading, writing, and
mathematics work would develop naturally due to engagement in these experiences and
not from traditional texts or teachers (Pardjono, 2016).
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With each year of operation, the Laboratory School showed an increase in the
student population. At its height in 1901, the School had a maximum enrollment of 140
children, with 23 teachers and 10 graduate students serving as assistants (Knoll, 2014;
Mayhew & Edwards, 1966, p. 8). Yet, as teachers and administrators continued their
efforts to achieve the original objectives of the School, it became apparent that the
experiment was not fully successful and, in fact, posed serious concerns. Among them
were the challenges faced by teachers in planning and leading the constant activities
(Knoll, 2014); a sense of chaos and perceived unconventionalism in classrooms (as
observed by visitors; Mayhew & Edwards, 1966, p. 467); and evidence that students were
not developing literacy in math, writing and reading, as had been predicted. As a result,
the focus of the Laboratory School eventually began to shift toward the more traditional
direct teaching methods, although the innovative, theoretical foundation that
characterized its program was not entirely abandoned (Knoll, 2016).
Amid intense disagreement and turmoil between Dewey and members of the
university (specifically due to the dismissal of Dewey’s wife as principal of the school),
Dewey left in May of 1904 to take a professorship at Columbia University in New York
(Knoll, 2014, 2016). Although the Laboratory School “fell short of achieving the ideal,”
(Mayhew & Edwards, 1966, p. 7) it is considered to be among the most “distinguished
pioneer schools of the progressive education movement” (Knoll, 2014, para. 1) and laid
the groundwork for the future efforts of other theorists and practitioners seeking to
forward the aims of the progressive education movement (Peterson, 2012).
Dewey’s legacy. After his departure from the University of Chicago, Dewey’s
reputation continued to grow, both as a philosopher and lecturer. Over his lifetime, he
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wrote, “forty books and approximately seven hundred articles in more than one hundred
and forty journals” (Hildebrand, 2018, Biographical Sketch section, para. 1). He also
lectured throughout the United States, Europe, and Asia. Dewey was so highly regarded
as a thinker in China (where he lived for two years) that the University of China
conferred an honorary degree upon him and gave him the title of a “second Confucious”
(Grange, 2004, pp. xiv, 30, 89). While Dewey’s philosophy never had the transformative
impact on education that he envisioned, due in large part to the traditional philosophy of
education that has persisted, he continues to influence the educational landscape and is
considered to be a seminal figure within the movement toward student-centered
education and learning by doing (Williams, 2017).
William Heard Kilpatrick. William Heard Kilpatrick was born in White Plains,
Georgia, on November 20, 1871. He was an educator, college president, and philosopher
and was hailed as one of the most important figures of the progressive education
movement (Beineke, 1998). Kilpatrick, a student and colleague of John Dewey’s, was
greatly influenced by his work (Larmer et al., 2015, p. 26). So much so that Kilpatrick
was considered a disciple of Dewey’s who “interpreted and popularized” Dewey’s
theories by developing a practical approach to implementing his philosophical principles
(Chipman, 1977).
Like his mentor, Kilpatrick believed in a student-centered approach to education,
focused on the development of the whole child. As with Dewey and other prominent
theorists of the era, Kilpatrick asserted that education should move away from rote
memorization and a strict curricular focus and toward a more experiential learning
environment that promoted both academic and social development (1918). While
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Kilpatrick and Dewey’s theories appeared to be in lockstep with each other, clear
differences began to emerge as the impact of other influential figures, as well as
Kilpatrick’s development as an educator, led to the restructuring of his educational
philosophy, absent of Dewey (Chipman, 1977).
Blakely. The formation of Kilpatrick’s thinking on education began in 1892
when he accepted his first teaching position at Blakely Institute in Georgia to teach high
school mathematics (Chipman, 1977). Because Kilpatrick had not completed any
coursework in pedagogy, he was required to take summer classes at Rock College
Normal School in Athens, Georgia (Beyer, 1997). There, he was introduced to the work
of Friedrich Fröebel, Johann Pestalozzi, and other progressive theorists (Parker, 1992).
Kilpatrick was also impressed by a professor who spoke of providing his students
with such engaging lessons that he could leave them unsupervised, and they would
continue to work on their own. Kilpatrick would later attribute this example as the
genesis for his article on The Project Method. (Beineke, 1998; Parker, 1992). Kilpatrick,
who had also been named as co-principal of the School, began to incorporate what he had
learned into his teaching and administrative practice at Blakely, intending to create a
classroom environment where his students were genuinely interested in the subjects being
taught and felt that he was truly concerned with their success (Beyer, 1997). At one point
during his tenure, Kilpatrick decided to eliminate report cards, as he felt they created an
adversarial relationship between teachers and students and did more harm than good
(Chipman, 1977). Kilpatrick later remarked that the three years he spent at Blakely were
transformative and served as the basis for his educational philosophy (1977).
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Columbia. After leaving Blakely, Kilpatrick attended summer sessions at several
colleges, including the University of Chicago in 1898, where he “studied under John
Dewey” (Parker, 1992). After holding several teaching positions and serving for a time
as the college president at Mercer University, Kilpatrick entered Columbia University’s
Teachers College in 1907 as a PhD student. He would remain there, eventually being
promoted to professor, until his retirement in 1937 (Pecore, 2015). Drawing upon
Dewey's work (who by that time had moved to Columbia from the University of
Chicago) along with that of others, Kilpatrick began to develop his theories more fully. It
was also during this time that Kilpatrick refined his “project method” and published a
landmark article that would change the trajectory of his career and impact the teaching
profession for many years to come.
The Project Method. The “project model in education,” as noted by de Graaff
and Kolmos, was considered to have been originated by Kilpatrick (2007). The
framework was formally introduced in his essay, entitled “The Project Method: The use
of the Purposeful Act in the Educative Process,” published by Teachers College Record
(Kilpatrick, 1918b). In this seminal piece, Kilpatrick, combining his knowledge of
education with Edward Thorndike’s psychology of learning (Beineke, 1998; Pecore,
2015), discussed his view on the importance of projects as a basis for learning.
He contrasted projects where students are “coerced” to act with those where
children are intrinsically motivated, stating that for a project to have value, it must be a
“wholehearted, purposeful,” and meaningful activity that links learning with the students’
real world (1918b, p. 4). Kilpatrick asserted that the use of projects allowed learning to
be connected to both a student’s social and physical environments, resulting in an

44

increased level of interest (Beyer, 1997; Pecore, 2009). Kilpatrick contended that the
combination of “school and community,” afforded by the use of projects, would support
a child’s development into a productive member of a democratic society (Pecore, 2009;
Tenenbaum, 1951). Fundamentally, Kilpatrick held to Dewey’s belief that learning
should not consist of simply preparing for later life but should be viewed as “exploration
and exploitation of the potentialities” of the present (Dewey, 1938, pp, 85-86). In other
words, according to Kilpatrick, “education is life” (1918b, para. 2).
Kilpatrick argued that curriculum should not be preplanned but should instead
develop based on student choice. He further proposed that projects should be designed in
such a way as to promote a high level of engagement (1918). By today’s definition, this
state of engagement might be described as being in “flow” (Csikszentmihalyi, 1990;
Larmer et al., 2015). In terms of outcome, Kilpatrick asserted that students should
emerge from the project experience possessing a “high degree of skill” and a great depth
of knowledge (Pring, 2014). To support this process would require a skilled teacher who
guides students and gradually releases (removes herself) from the learning process
(Beineke, 1998; Kilpatrick, 1918). In addition to academic and social education,
Kilpatrick believed that the project method was important for building moral character
(1918; Pecore, 2015).
Kilpatrick categorized projects into four types: Type 1 involves creating or
constructing an external idea such as “building a boat or writing a letter;” Type 2
involves appreciating an “esthetic experience” like viewing a work of art or listening to
music; Type 3 calls for solving a challenging problem such as the interpretation of
experimental data; and Type 4 focuses on acquiring knowledge such as learning a new
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language (Kilpatrick, 1918a, p. 158; Pecore, 2015, p. 158). In terms of implementing
each type of project, Kilpatrick proposed a four-step process for Type One that included
“purposing, planning, executing, and judging.” (Kilpatrick, 1918, p. 7). He did not offer
a process for Type Two, as his thinking on this project type was not fully developed
when the article was written.
For Type Three, Kilpatrick suggested the use of the scientific method (Kilpatrick,
1918), a systemized approach described by Dewey—a process of inquiry that included
five steps: “1. a felt difficulty [the problem]; 2. its location and definition [hypothesis]; 3.
a suggestion of possible solution [data collection]; 4. development by the reasoning of the
bearings of the suggestion [analyze data]; 5. further observation and experiment leading
to its acceptance or rejection; that is, the conclusion of belief or disbelief” (Dewey,
1910). For project Type Four, Kilpatrick recommended the use of the same process used
for Type 1. Kilpatrick emphasized that misapplication of Type 4 could lead to “markedly
different results.” At the end of the article, he briefly alluded to changes in textbooks,
curriculum, grading and promotion, as well as school furniture and architecture that
needed to be made for the “method” to be effectively implemented (Beineke, 1998, p.
109; Kilpatrick, 1918). Kilpatrick subsequently expanded his essay into a book entitled
Foundations of Method: Informal Talks on Teaching (1925).
Kilpatrick’s critics. While the response to Kilpatrick’s work was generally
positive, he did have his critics (Beineke, 1998). Some contended that the project method
was not new and could be traced to architectural and engineering education in Italy
during the 17th century (Knoll, 1997, 2012). Others declared that the term project was
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“ambiguous,” that his work did not constitute a method (Pecore, 2015), and was simply a
detailed account of Dewey’s theory (Chipman, 1977).
A few also took issue with Kilpatrick’s description of projects as a “wholehearted,
purposeful activity,” a departure from the traditional view of projects as “independent
constructive activities” (Knoll, 2012, p. 36). Dewey was also critical of Kilpatrick’s
belief in student-selected projects because it diminished the essential role of the teacher
in leading the learning process (Beineke, 1998; Dewey, 1933). Kilpatrick argued that,
while the project method was not entirely novel, his contribution to its application
represented a “unifying concept” that brought together various ideas around the notion of
active learning (Kilpatrick, 1918, para. 2). He also conceded that the word “project” was
not ideal, opting instead for the aforementioned “wholehearted purposeful activity”
(Beineke, 1998; Kilpatrick, 1918, para. 3). In response to Dewey’s criticism, Kilpatrick
emphasized his belief that the more choice students had to select their own project, the
more engaged they were likely to be in the work (de Graaff & Kolmos, 2007).
Kilpatrick’s legacy. Reaction to the release of “The Project Method” was
instantaneous and enthusiastic, with 65,000 copies sold (Pecore, 2015). This resulted in a
“meteoric” rise to fame for Kilpatrick. Already well known at Columbia, each of
Kilpatrick’s classes grew to as many as 450 students, earning him the title of the “million
dollar professor” for the amount of tuition his courses were generating for the school (Til,
1988, para. 3). Upon graduation, his former students implemented his methodology in
schools around the United States.
It is estimated that Kilpatrick taught more than 35,000 aspiring teachers over his
career (Chipman, 1977). In addition to his work at Teachers College, he lectured at
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numerous other institutes of higher learning around the world. The use of his project
method continued for several decades before falling out of favor as the more traditional
system of education regained a foothold (Beineke, 1998).
Kilpatrick’s method then enjoyed a resurgence of popularity during the late 1960s
in schools using the open classroom approach (Parker, 1992). While there has been some
criticism of Kilpatrick’s work, his impact is nevertheless clear. This “teacher of
teachers” (Chipman & McDonald, 1980, p. 70) is considered an early pioneer who
“heralded the idea” of what would later be termed project-based learning (Wolk, 1994,
para. 4) and influenced the field of education well into the twentieth century and beyond.
Lev Vygotsky. Lev Vygotsky was an early 20th century Russian developmental
and educational psychologist, born on November 17, 1896 (Jones, 2020). His
contemporaries included Piaget, and Montessori, among other prominent theorists. Prior
to beginning his landmark research into the correlation between speech and language
development and cognition in children, Vygotsky studied both medicine and law at the
University of Moscow, where he earned a law degree (Pound, 2019).
While completing his degree, he simultaneously took classes in the arts and
philosophy at Shanyavsky People’s University. This coursework would ultimately lead
to Vygotsky’s decision to focus his efforts on psychology and education (Yardley,
Teunissen, & Dornan, 2012). In 1924, after teaching for a time at Gomel Teachers
College, where he also led experiments studying the education of deaf children and others
with various learning challenges, Vygotsky published and presented a paper on his work
in special education (then known as “defectology”) at a “Psychoneurology” conference in
Moscow (Moll, 2014). He made such an impression on the other experts in attendance
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that he was subsequently offered and accepted a position at the Institute of Experimental
Psychology in Moscow. It was there that Vygotsky’s sociocultural theory and its role in
the learning process took shape (2014, p. 23).
Vygotsky theorized that social, cultural, and cognitive development in children
works in tandem, with one building off of the other (Mooney, 2013), and that language
development acquired in social settings is key to student success and the development of
higher-order thinking processes (Vygotsky, 1980). Vygotsky further believed that a
child’s cultural connections (school, family, and community) were essential to helping
her make sense of her world (1980). In alignment with Piaget’s theoretical ideas,
Vygotsky maintained that learning comes through experience and that students are active
participants in the process (Pardjono, 2016).
However, while Piaget believed that experience is “personal,” Vygotsky asserted
that experience could not be separated from the social aspect of education (2016). For
example, participation in the activity of play, Vygotsky contended, is crucial to learning,
and the social interaction of children in this context results in the construction of
knowledge (Pound, 2019; Vygotsky, 1980). He further postulated that there are two
types of educational activity, “scientific”—stemming from structured, systematic
classroom instruction that supports the development of “logically defined concepts,” and
“spontaneous” —those that emerge from a “child’s own reflection on everyday
experiences” (Vygotsky, 2012, Vygotsky in Context section, part II, page. 29).
The best known and arguably most important theoretical concept developed by
Vygotsky was the Zone of Proximal Development (ZPD), which is defined as what a
child knows versus their potential with assistance within the learning environment. As
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stated by Mooney, the ZPD is the “distance between the most difficult task a child can do
alone and the most difficult task a child can do with [the] help [of] another,“ such as a
peer, teacher, or parent for example (Mooney, 2013, p. 100). Vygotsky referred to this
assistance as “scaffolding,” likening it to the structure a house painter uses to reach
places he would otherwise be unable to reach (2013).
He further stated that, along with the support of a teacher, children can teach one
another through the act of collective problem solving with peers who are more
knowledgeable (Mooney, 2013; Pound, 2019). In addition to content knowledge,
Vygotsky believed that children working collaboratively in this way developed skills in
critical thinking (Smolucha & Smolucha, 1989), cooperation, and self-regulation
(Vygotsky, 1980). Concerning adults working with children, Vygotsky emphasized the
importance of developing “intersubjectivity” —a relationship where each understands the
other’s perspective. Thus, for teaching and learning to be effective, the “interests,
knowledge, and point-of-view” of students must be considered. It is through reciprocal
communication within this shared relationship that students eventually internalize and
take ownership of their learning (Pardjono, 2016, p, 170).
Throughout his life, Vygotsky and his colleagues performed numerous
experiments to test his theories, summaries of which are presented in many of his
writings, including Mind in Society (1980). It should be noted, however, that Vygotsky
provided little raw data or empirical evidence to support the results of his studies. This
has caused concern amongst some research methodology experts who tend to categorize
his investigations as more like “interesting demonstrations or pilot studies” than
experiments in the true sense of the word (1980, p. 11). Yet, subsequent studies
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conducted by Vygotsky’s followers have shown his findings to be sound (Vygotsky,
2012)
During his life, Vygotsky was a prolific writer; however, most of his work was
not discovered by the western world until well after his death. This was due in large part
to the suppression of many of the current trends in psychology, considered to be contrary
to Marxist ideals. Declaring Vygotsky’s work as “eclectic” and “erroneous,” the Russian
government instituted restrictions that stifled the progression of his research and
publication of his manuscripts (Vygotsky, 2012). His most important book, Myshlenie i
rech, wherein he described his theories in detail, was first published posthumously in
Russian in 1934 (a few months after Vygotsky’s death) but was not released in English as
Thought and Language until 1962 (2012). This volume was later published within a
book of Vygotsky’s collected works as Thinking and Speech (Vygotsky, 1987).
Despite a lack of access to Vygotsky’s work, his contribution was significant;
especially when one considers that he never had formal training in psychology, his work
in the field only spanned 10 years (1924-1934), and he lived a mere 37 years before
finally succumbing to tuberculosis (Moll, 2014). Vygotsky’s theories continue to
influence educational psychology in both theory and practice. Application of
Vygotsky’s concepts of scaffolding and the Zone of Proximal Development can be seen
in classrooms worldwide, where they are routinely used by teachers as instructional
techniques to support student success (Pound, 2019). Vygotsky (along with Jean Piaget)
was responsible for the development of what has become the constructivist theory of
learning (Pass, 2004), the principles of which have been incorporated into numerous
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experiential approaches, including project-based learning (Jumaat, Tasir, Halim, &
Ashari, 2017).
Jean Piaget. Jean Piaget was a Swiss developmental psychologist and
philosopher (1896-1980). As a child, he showed an affinity for natural science (Yardley
et al., 2012), publishing his first paper on Mollusks at 11. His study of this discipline
continued into his college years and ultimately led to completing a PhD in biology from
the University of Neuchâtel in 1918. However, instead of pursuing work in science,
Piaget focused his attention on his recently acquired interest in psychology.
After leaving Neuchâtel, he spent time in Zurich under the tutelage of several
renowned psychologists before eventually moving to Paris. There, he took a position
with Alfred Binet (Mooney, 2013), creator of the first intelligence quotient (IQ) test for
widespread use (Siegler, 1992). He spent two years at his laboratory school, alongside
Binet’s collaborator, Theodore Simon, standardizing an English test version for Frenchspeaking children (Mooney, 2013).
While analyzing and scoring responses to questions on the assessment, Piaget
noticed that children of specific ages tended to give the same incorrect answers (Pound,
2019). This pattern fascinated Piaget, who surmised that children are not merely less
knowledgeable adults, as was the prevailing theory at the time. In reality, he found that
children’s thinking is very different from that of adults (Ackermann, 2001).
This realization changed the trajectory of Piaget’s career and formed the genesis
of what would become his life’s work—the study of cognitive development in children.
The experience also steered him toward an area of philosophy that became known as
genetic epistemology. According to Piaget, "what…genetic epistemology proposes is
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discovering the roots of the different varieties of knowledge, since its elementary forms,
following to the next levels, including also the scientific knowledge" (Piaget &
Duckworth, 1970, p. 15).
First with students in Binet’s laboratory school and eventually his own family,
Piaget began making detailed observations of children engaged in various activities,
which he then meticulously recorded in a set of diaries (Piaget & Cook, 1952). These
observations, as well as additional psychometric and clinical interview data he collected
through the research he conducted on child logic and speech at the Jean Jacques
Rousseau Institute, led to his theory that the cognitive development of children occurs in
distinct stages that are pre-determined by heredity and biology (Mayer, 2005; Piaget,
1932). He further asserted that a child must be developmentally ready to comprehend
certain information or concepts before learning can occur (Lourenço, 2014).
In his stage theory, Piaget argued that there are four unique stages of cognitive
development that all children move through. Each stage is progressive and includes a set
of developmental milestones that must be reached. They are organized hierarchically,
with each building upon the preceding milestone (Lourenço, 2014; Piaget, 1976; Piaget &
Cook, 1952).
The first stage (sensorimotor) begins at birth and extends to approximately age
two. During this period, learning occurs through the senses as infants explore their world
by moving from purely reflexive responses to more purposeful ones. Toward the end of
this stage, children develop object permanence, which is an understanding that objects
continue to exist even when they are out of sight. The second stage (preoperational)
begins at age two, as speech develops, and lasts until about age seven. During this time,
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children are egocentric and do not see the points of view of others. It is also the stage
where children acquire much of their learning through “real-world experiences,”
opportunities for play, and “open-ended activities” (Mooney, 2013, pp. 81-94).
Children move into the third stage (concrete operational) at around age seven and
remain there until approximately eleven or twelve. During this phase, children learn how
to reason and gain the ability to solve problems that concern concrete objects or concepts.
The fourth stage (formal operational) serves as the bridge between adolescence and
adulthood and is when children develop the ability to think and problem-solve abstractly
(pp. 94-95).
While Piaget believed that this continuum has a significant biological component,
he also recognized the important role environmental factors, such as experience, play in
the learning process (Yardley et al., 2012). As such, his theory provides a “framework”
for how children think and behave at different stages of their development (Ackermann,
2001), with the understanding that people “construct meaning” from their experiences
and “interactions with their environment” (Grant, 2002, Theoretical Foundations section,
para. 1). For example, when a teacher gives children direct instruction, they interpret the
meaning of the information based on their own experiences and perspectives, so
everyone’s “knowledge construction” is unique (Ackermann, 2001; Grant, 2002). This
interaction between internal cognition (“subject”) and the external environment
(“object”) is constant and, according to Piaget, involves two “complimentary processes”
that encompass assimilation and accommodation (Pardjono, 2016; Piaget, 1976).
When a child is presented with new information, she assimilates it based on a
current “schema” (what she already knows). “Schemata” are categories of knowledge,
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which can be loosely likened to file folders. A child will attempt to fit new information
into an existing schema.
When it does not fit within her current reality, she experiences disequilibrium (a
state of discomfort). To resolve this, the child either transforms the current schema or
constructs a new one to accommodate the information, resulting in the restoration of
equilibrium and, ultimately, adaptation (Pardjono, 2016). According to Piaget, these
processes of the creative construction of knowledge continuously spiral throughout a
child’s cognitive development, growing ever more sophisticated and complex (Lourenço,
2014).
He further stressed that intellectual adaptation requires active participation on the
child's part (Piaget, 1953, 1976). As such, Piaget did not subscribe to the conduit model
of instruction that promotes the delivery of knowledge from the teacher to the student,
who would then passively receive and memorize it. He stated that “the aim of intellectual
education is not to know how to repeat or conserve ready-made truths (a truth that is
parroted is only a half-truth). It is in learning to gain the truth by oneself” (Piaget, 1973,
p. 106). To that end, Piaget believed that classrooms should not be places that encourage
rote memorization and group think but instead constitute spaces conducive to
experiential, active learning. The teacher’s responsibility is to create an inspiring
environment with opportunities for children to be creative, innovative, and immersed in
self-discovery (L. Smith, 2002).
Piaget asserted four principles that are essential for active learning: 1. students
need to be empowered to “construct their own learning” so that it holds meaning; 2.
learning is more impactful when students are able to actively engage with “concrete
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material;” 3. learning needs to be “student-centered” and based on the individual needs of
each child; and 4. collaborative learning with regular social interaction is integral to
successful outcomes (Page, 1990; Pardjono, 2016, p. 168).
Piaget developed, tested, and modified his theories over many decades, making
them increasingly complex and difficult to comprehend. Therefore, his theories were
subject to misinterpretation (Lourenço, 2014). His life’s work has been documented in
more than 50 books and 500 papers (L. Smith, 2002, p. 37), many of which were
originally written in French and not published in English until the 1950s. As his
reputation grew, so too did respect for his theories. As a result, Piaget became a highly
influential figure in the United States, impacting the work of such notables as John
Dewey (Mayer, 2008).
Despite his popularity, Piaget did have his critics. One such example was Lev
Vygotsky. Piaget and Vygotsky were contemporaries, both studying the development of
children. Yet their foci were entirely different, as were most of their conclusions. Piaget
was concerned with the psychobiological aspects of cognitive development in individual
children, while Vygotsky took a sociocultural approach from a behavioral perspective.
Vygotsky believed that Piaget did not place enough emphasis on cultural
influences. He also felt that the development of language was of critical importance yet
was not considered by Piaget. Their theories did, however, have some alignment. For
example, Piaget believed in “operational learning,” where a child has the capacity to
understand some information and concepts just above his cognitive stage with the help of
more competent children (Lourenço, 2014). This idea is consistent with Vygotsky’s
Zone of Proximal Development (Mooney, 2013). Other theorists argued that
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development does not always progress through the stages as predicted and cognitive
development does not necessarily occur across the domains (math, language arts, science)
because students may perform better in one subject than another (Singer-Freeman, 2005).
Additionally, some researchers felt Piaget's studies lacked quantitative data and
consisted of small non-representative samples that could not be generalized (Bond &
Tryphon, 2009). These challenges notwithstanding, Piaget’s contribution to studying the
stages and processes of cognitive development is significant and has become a standard
area of study for aspiring educators. He is also considered instrumental to the
development and advancement of cognitive constructivist theory in the field of education
(T. Smith & Knapp, 2011).
Seymour Papert. Seymour Papert (1928-2016) was a South African-American
mathematician, computer scientist, and educator. He held two PhDs in mathematics—
one from the university in Johannesburg (1952) and the other from the University of
Cambridge in England (1959). The same year he completed his second doctorate, Papert
met Jean Piaget and accepted a position at the University of Geneva as a researcher,
studying the cognitive development of mathematical concepts in children (Martinez &
Stager, 2019).
The five years Papert spent working under Piaget greatly influenced his efforts.
Of particular interest to Papert was Piaget’s theory of how children interact with the
world around them and construct their knowledge (often spontaneously) based upon their
experiences within it (Ackermann, 2001). Papert later stated that the image projected by
Piaget of children as “active builders of their own intellectual structures” was one of the
most significant and lasting impressions left by his time with him (Papert, 2020,
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Computers and Computer Cultures, para. 2). This insight would later become the
impetus for Papert’s learning theory, which built upon the constructivism of Piaget.
While Papert agreed with many aspects of Piaget’s theory, he felt that he had
ignored two critical components involved in the learning process: affective and cultural.
By cultural, Papert was referring to the influence and availability of materials within a
particular culture that provides opportunities for both the spontaneous and formal
development of cognitive abilities (Papert, 2020). Affective, on the other hand,
concerned the important role that emotion (“motivation, interest, attention”) plays in
cognitive development, so much so, according to Papert, that affect and cognition are
“inextricably integrated with one another” (Picard et al., 2004, p. 253). The roots of this
core belief can be traced back to Papert’s childhood experiences with gears.
Papert had a fascination with gears, and he “fell in love with [them]” (Papert,
2020, The Gears of My Childhood, para. 8). He remembered manipulating them to see
how they worked, incorporating them into projects he was building, and visualizing the
“turning wheels in [his] head.” He credited this period of discovery as having been a
significant contributing factor in his learning of mathematical concepts that went well
beyond the instruction he received at school (Papert, 2020, The Gears of My Childhood,
para. 2). In retrospect, Papert made a connection between the gears he had played with as
a boy and Piaget’s idea of assimilation, taking note of how the gears had served as a
“model” (schema), within which he was able to assimilate new mathematical knowledge.
He also reflected on how much more powerful, positive, and meaningful his learning had
been because of the pleasure he experienced interacting with the gears (2020).
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In 1963, Papert left Piaget to accept a position as a research assistant at the
Massachusetts Institute of Technology (MIT). At that point, he began learning about
computers and the burgeoning field of artificial intelligence (Martinez & Stager, 2019).
Four years later, he was promoted to professor, and soon after, became co-director of
MIT’s Artificial Intelligence Lab, which eventually evolved into the MIT Media Lab
(2019). There, he continued to explore his deep interest in the education of children,
guided by the tenet that learning ought not merely focus on internal cognitive growth
through experience, as Piaget suggested.
Instead, Papert posited that learning should include the external construction or
making of a “personally meaningful,” tangible artifact that can then be shared with a
greater audience (Grant, 2002). Papert called this expansion of Piaget’s theory
“constructionism” (Ackermann, 2001). While he defined artifacts broadly to include
anything from building a sandcastle or keeping a journal to making a piece of art, Papert
postulated that computers (which were not widely available and very expensive at the
time) could give students a choice to create projects that “move, interact, and, change
over time” such as “animation, simulations, or interactive games” (Papert, 2020, The
Seeds that Seymour Sowed, para 9). For this reason, he believed that technology had the
unique potential to transform education by offering students an expansive number of
options for constructing their own learning while creating something as personally
meaningful as the gears had been to him (2020).
In 1968, Papert co-invented the first programming language for children called
Logo. Logo allowed students to control a three-dimensional robot called a “floor turtle”
(also created by Papert and the MIT team) that was tethered to a computer. The children
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used “turtle talk” (simple computer commands) to instruct the turtle to turn, move, and
draw geometric shapes (“Turtle Geometry”) on a piece of paper placed beneath it (Logo
Foundation., n.d.). In the process of “playing turtle,” students learned important
mathematical concepts like “number, angle, and measurement” in a manner that
“concretized” otherwise abstract ideas. Once computer graphics became more
sophisticated, the physical floor turtle was replaced by a “screen turtle” on a monitor
(Martinez & Stager, 2019). In his seminal book, Mindstorms: Children, Computers, and,
Powerful Ideas (first published in 1980), Papert explained that the purpose of the turtle
was to provide students with an “object-to-think-with” (Papert, 2020, Computers for
Children, para. 20). The idea behind Logo was to offer students a platform that would
allow them to explore, experiment, and create products through programming. As they
progressed through the steps of writing instructions (coding), children would be presented
with “new possibilities for learning, thinking, and growing emotionally, as well as
cognitively” (2020, para. 32).
Papert began testing out the use of Logo with students in the Artificial
Intelligence Lab with encouraging results. In fact, according to Gary Stager (a colleague
and mentee of Papert’s), computer scientist Alan Kay was so impressed by the learning
he saw taking place that he immediately created a rough sketch of an idea for a personal
computing device for children. Kay’s vision was eventually developed into the
“Dynabook”—the first laptop/tablet computer (Martinez & Stager, 2019, ch. 9, Choosing
a Language section, para. 10). Papert and his colleagues also conducted research with a
small number of schools that implemented the Logo program within their classrooms.
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The findings from the studies were published in a series of documents known as the MIT
Memos (Logo Foundation., n.d.).
One such experiment (the Brookline Logo Project) took place from 1977 to 1978
at Lincoln Elementary School in Brookline, Massachusetts, with 16 sixth-grade students.
All students at the school were provided with hands-on experience with Logo. Of those,
16 students (representing a range of performance levels) were selected to participate in
the study. The research involved having students work on projects in the Logo learning
environment, with support from a teacher familiar with its application (Papert, Watt,
diSessa, & Weir, 1979). The results indicated that a majority of the students acquired a
measurable amount of programming knowledge, experienced significant academic
growth, developed critical thinking skills, and reported high levels of engagement in the
learning process and the use of the technology itself (1979). School leaders were so
pleased by the outcomes that at the conclusion of the study (which was funded through a
grant), they decided to allocate money to continue the Logo program at the school (Papert
et al., 1979).
Over the next several decades, Papert continued his work with Logo, developing
different “dialects” of the language for a variety of applications and inventing other
“objects-to-think-with” (Martinez & Stager, 2019). In 1984, he began a relationship with
the LEGO Group, which resulted in developing programmable LEGO bricks,
accompanied by gears, pulleys, wheels, motors, lights, and sensors. LEGO/Logo, an
“expanded version of Logo,” allowed children to program and control the machines they
created (Resnick & Ocko, 1990). Additionally, Papert and the MIT Media Lab team
collaborated with LEGO on a series of robotics kits named LEGO Mindstorms in honor
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of Papert and his landmark book. The kits have since become popular additions to
classrooms and robotics groups worldwide (Martinez & Stager, 2019).
Papert detailed the theoretical foundation for his work in three important pieces of
literature that included the aforementioned Mindstorms: Children, Computers and
Powerful Ideas (1980), The Children’s Machine: Rethinking School in the Age of the
Computer (1993) and, The Connected Family: Bridging the Digital Generation Gap
(1996). Each of these books was targeted to a specific audience encompassing
“academics, educators, and parents respectively” (Martinez & Stager, 2019, Seymour
Papert: Father of the Maker Movement, para. 11). A common theme amongst all three
texts (and consistent with the focus of his life’s work) was Papert’s criticism of
traditional school.
He called for the transformation of education, including the elimination of agebased grouping, structured curriculum, high-stakes testing, and competition that, in his
view, did not consider the needs and interests of each child. Instead, Papert argued in
favor of a student-centered approach that promotes project-based learning “connected to
powerful ideas” that engage students without coercion (Papert, 1993). For, as Papert
declared in The Connected Family: Bridging the Digital Generation Gap, “nothing
beautiful is forced” (1996). When considering the role of computers in the classroom,
Papert also voiced his disagreement with the “instructionist” philosophy of education
(Papert & Harel, 1991) that views computers as simply a tool to teach children. He
famously stated that “the computer is being used to program the child….[Instead], the
child should program the computer” (Papert, 2020, The Seeds that Seymour Sowed, para.
6).

62

The model of teaching and learning that Papert envisioned back in the 1960s has
yet to materialize, due in large part (according to Papert) to the presence of “idea
aversion” in education (Papert, 2000, p. 3). Nonetheless, his legacy is impressive.
Papert’s influence on educational technology is ubiquitous and clearly evident in the
millions of children around the world with access to computers (Papert, 2020).
Papert’s imprint can also be seen in the increasing number of coding courses
offered in K-12 education, many of which use versions of Logo such as Scratch to teach
programming (Martinez & Stager, 2019). He is also considered to have originated the
concept of makerspaces, which are collaborative spaces “where kids and teachers learn
together,” using an assortment of materials and equipment to create personally
meaningful projects (2019, Introduction, para. 17). As Mitchel Resnick, colleague and
LEGO Papert Professor of Learning Research at MIT, said of Papert, “he wanted to
support children not only in developing their thinking but also in developing their voice”
(Papert, 2020, Introduction, para. 11).
Early Use of PBL
In the preceding section, considerable attention was devoted to examining the
work of seminal theorists specializing in various aspects of experiential learning. This
deep analysis was deemed necessary to provide the reader with a detailed view and
chronology of the theoretical foundation of what came to be known as project-based
learning (PBL). By so doing, the researcher sought to establish the importance and
relevance of continued study in this area. The following section details a notable
example of the early application of PBL in medical schools and its expansion into other
professional educational settings.
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McMaster and the spread of PBL in professional education. The earliest
widespread application of the PBL approach was introduced at McMaster University in
Canada in the late 1960s as what was termed “problem-based learning.” At that time,
McMaster was establishing a new medical school intending to prepare students to take a
more holistic view of patient care (de Graaff & Kolmos, 2007). Administrators of the
school observed that, traditionally, medical students spent the bulk of their time
memorizing distinct pieces of “biomedical” information without the opportunity to apply
it in any contextually meaningful way (Larmer et al., 2015).
In response, the school developed the problem-based learning model as a means
of providing students with the support to build necessary “clinical and diagnostic skills”
(2015, p. 29). The school also recognized the importance of a more patient-centered
approach that considered each individual's needs and used the “problem-solving process
of a physician” to address them (de Graaff & Kolmos, 2007, PBL in Medicine section,
para. 2).
Medical students worked in small teams to solve problems presented to them by a
supervising physician who facilitated the group. The assigned problems concerned the
diagnosis and treatment of patients and were designed to be complex and challenging.
They were typically “ill-structured, ill-defined, or messy," often without a clear path to a
single solution (Larmer et al., 2015, p. 29). Working through the problem involved
analyzing patient files, conducting interviews, group discussions, and sometimes included
interactions with an actor “playing the role of the patient” (2015, p. 29).
The use of problem-based learning was so successful at McMaster that other
medical schools soon adopted it. In the more than 50 years since the model was first
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introduced, its use has grown in popularity at institutions all over the world. Now,
virtually every medical school includes some form of this approach as a component of its
instructional program (Larmer et al., 2015). Additionally, its application has spread to
other professional education settings, including those of business, architecture, law, and
engineering (Larmer et al., 2015; Thomas, 2000).
According to de Graaf and Kolmos, project-based and problem-based learning are
“based on the same basic learning principles” (2007, p. 661). While the execution of the
processes may differ somewhat, both problem-based and project-based learning are
“organized around [the introduction of] a problem” or challenge (2007, p.657). Both
models are student-centered, problem-solving methods, involving real-world tasks that
require students to think critically and work collaboratively to find creative solutions.
The final result of both processes is the construction of knowledge, which is then shared
with others (Hong, Lin, & Huang, 2007).
Application of PBL in a Contemporary Educational Context
Since its early application in medical school and other professional education
settings, project-based learning has evolved into an approach that is now used in K-12
education. PBL allows students to apply the content they are learning in relevant, realworld ways that consider their interests and experiences. While PBL has not yet been
implemented to scale, its use has been steadily growing in popularity across the United
States as educational leaders and policymakers recognize the need for change.
This increased exposure has produced some exemplary programs that are
influencing the educational landscape. This section begins with the introduction of David
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Kolb’s work, including a model he developed that complements the progression of
learning inherent to PBL. Next, two exemplar programs are presented and discussed.
Setting the Stage for PBL: Kolb’s Experiential Learning Model
As the various forms of project-based learning have been put into practice,
models to facilitate its implementation have been sought out by educators. One such
resource was developed by theorist and psychologist David Kolb (born in 1939). Kolb
holds a PhD in social psychology from Harvard University and is currently Professor
Emeritus of Organizational Behavior in the Weatherhead School of Management at Case
Western Reserve University in Cleveland, Ohio. He is best known for his Experiential
Learning Theory (developed in the 1970s). Kolb’s work draws upon that of John Dewey
(“philosophical pragmatism”), Kurt Lewin (“social psychology”), and Jean Piaget
(“cognitive developmental genetic epistemology”), among others, and is in line with the
constructivist philosophy of learning (Grabbatin & Fickey, 2012; D. A. Kolb, 1984).
Kolb pulled “common themes” from these theorists, intending to create a “framework
[to] address 21st century problems [in] learning and education” (Grabbatin & Fickey,
2012; Kolb, 2014, p. xvii).
In his landmark book, Experiential Learning: Experience as the Source of
Learning and Development (first published in 1984), Kolb defined learning as "the
process whereby knowledge is created through the transformation of experience.
Knowledge results from the combination of grasping and transforming experience”
(Kolb, 1984, p. 41; Kolb, 2014). In other words, Kolb believes that experience plays a
“central role…in the learning process” (Kolb, Boyatzis, & Mainemelis, 2001, p. 2). He
further theorized that learners internalize their “experiences into their private worlds of
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thoughts and emotions” and then “interpret” them to make “personal meaning.” This
information is then used to “plan new actions” (Yardley et al., 2012, p. e103).
Kolb views learning as a holistic endeavor (focused on process rather than
outcomes) that incorporates cognition and involves other human emotions and behaviors.
His four-mode (stage) model (see Figure 3) demonstrates the aforementioned
“transformation of experience” that leads learners from concrete experiences to
reflection, then to abstract experiences and, ultimately, to new knowledge (Kolb, 2014;
Kolb et al., 2001)

Figure 3 Kolb’s Experiential Learning Cycle (Kolb et al., 2001; Mcleod, n.d.)
Kolb also suggested that there are “patterned ways” in which learners navigate the
learning process based on their preference for one mode over the others. Kolb referred to
these patterns as “learning styles” (Kolb, 2013). He theorized that learners might enter
the model at any stage but stated that learning is most effective when all four “bases” are
touched (Kolb et al., 2001). Kolb originally identified four learning styles (1984);
however, with the guidance of research and the experience of applying the model, the list
has been expanded to include nine learning styles that correspond to each of the four
stages (Kolb, 2013). Figure 4 provides a brief description of each.
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Figure 4 . Kolb's Learning Styles (Kolb, 2013)
In the early 1970s, Kolb (1971) published the Kolb Learning Style Inventory
(KLSI) as a self-assessment tool to identify an individual’s learning style(s). It has since
been revised to incorporate information gathered through case studies, with the most
recent iteration released a decade ago (Kolb, 2013).
The objective for the field of education, according to Kolb, is to “design programs
that teach around the cycle” and, in the process, allow students to experience and
“develop all [of the] learning styles.” In so doing, Kolb continues, learning will be
deepened (Kolb, 2013, p. 35). Furthermore, Kolb and Kolb suggest that learning requires
the element of experience and that the brain is actually wired for it. They encourage
teachers to spark learning by first providing concrete experiences for students such as
“field projects, role plays, and other experiential exercises” (2018, p. 10). Project-based
learning is considered to be especially compatible with the ELT since students are
naturally curious and “inclined [toward] the scientific method,” as well as interacting
with the world around them (Cervantes et al., 2015, p. 54).
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Criticism of Kolb’s theory includes the belief by some researchers that learning
does not occur in a sequence of stages, as Kolb asserted (Forrest, 2004). There is also
the contention that Kolb does not consider the “social, historical, or cultural aspects” of
the learning process (Beard & Wilson, 2006, p. 199). Still, Kolb’s model remains “the
most commonly used and recognized concept” in experiential education (Kolb & D. A.
Kolb, 2018).
The Constructionist Learning Laboratory
In 1999 the governor of Maine, Angus King, approached Seymour Papert (who by
that time had left MIT and formed the Seymour Papert Institute) and asked him to create
“a model of what learning might look like in the future” at an institution for incarcerated
youth, known as the Maine Youth Center.(Cavallo, Papert, & Stager, 2004; Stager, 2013,
p. 488, 2002). In response, Papert built the “Constructionist Learning Laboratory” (CLL)
to support the at-risk youth housed at the facility. The CLL (also known as the “LEGO
Lab”) included computers, as well as a combination of low and hi-tech resources such as
programmable LEGO bricks, “LEGO Mindstorms, RoboLab materials,” (Cavallo et al.,
2004, p. 114), electrical components, various building materials, and tools (Stager,
2002). The CLL was considered an intervention strategy and designed to be an
alternative to the traditional approach in place at the time (2002). The objective of the
project was to improve the school experience for the residents of the center, most of
whom were performing well below grade level, with a majority identified as qualifying
for special education services (Stager, 2001).
The project commenced with a diverse group of 10 middle and high school
students, selected by the principal and other stakeholders on Papert’s team. The number
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was intentionally kept small to allow for manageable evaluation of the program before
scaling it up (Cavallo et al., 2004). Each student was assigned their own computer
workstation with full access to all of the equipment and materials. Students also had a
voice in determining the design and organization of the lab.
The learning approach within the program was project-based, with some activities
centered around “challenges [or] themes” (Cavallo et al., 2004) and others of each
student’s own choosing, based on “interest, expertise and experience” (Stager, 2002, p.
1). Common to all projects, however, was the requirement that students engage in work
they found to be “personally meaningful,” through which knowledge would then be
constructed. The end result for most projects was the creation of a tangible product
(2002).
Students spent five hours per day in the lab, sometimes working independently
and at other times within collaborative teams. The CLL was free of bell schedules,
compartmentalized curricula, competition, and the testing associated with the traditional
structure of school (Stager, 2001). CLL students were at liberty to work undisturbed,
with only periodic check-ins from the teacher.
However, accountability measures were in place, as students were expected to
regularly reflect upon their learning and document the process through journals,
video/audio recordings, or other media. In lieu of traditional grading, students presented
their projects to the other group members for feedback. Completed work was then added
to their personal portfolios (Cavallo et al., 2004; Stager, 2013). The teacher's role in the
CLL was to facilitate the learning process, learn alongside the students, and help them
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make connections to concepts in science, mathematics, engineering, computer science,
art, and history (Stager, 2001).
During their time in the CLL, student artifacts included a variety of robots and
other machines, many of which were constructed using the programmable LEGOs.
Students also used computers to code video games and make art such as claymation and
works of literature and theater (Stager, 2002). One student with an interest in music even
built an electric guitar (with the help of a guest expert) and then proceeded to learn how
to play it. Another student built a working prototype of a soda vending machine that
would charge more or less for a drink depending on the outside temperature (Cavallo et
al., 2004).
Results of the pilot indicated that students made gains in content knowledge in
academic subjects. There was also evidence of increased student engagement, the
presence of a growth mindset, greater resiliency, and the development of problem-solving
skills, also known as “debugging” (Stager, 2002). However, what was most impressive
to Papert and his team, the Maine Youth Center administrators, and State officials was
that there were almost no incidents of violence or inappropriate behavior with students
assigned to the CLL, a common occurrence in the traditional school. In fact, while “the
recidivism rate of the facility was 70%, the rate of those engaged in [the CLL] program
over the first 2 years was 14%” (Cavallo et al., 2004, p. 120).
In 2001, Maine’s Task Force on Educational Programming at Juvenile
Correctional Facilities, citing the “significant success of this experiential approach to
learning” achieved by the CLL program, recommended that it be continued and rolled out
to all of the approximately 230 students in the facility (Maine State Legislature; Office of
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Policy and Legal Analysis and McCarthy, 2001, Appendix D, p. 1). Taskforce members
also recommended including vocational training, mental health and substance abuse
services, and support for the transition of residents back into the community. It was also
proposed that Papert be contracted to form and lead a technical team from the Seymour
Papert Institute (2001). The recommendations of the task force were subsequently
adopted, and Papert continued to work with the facility until 2003 (Stager, 2013).
High Tech Schools
In 2000, former teacher and education reformist Larry Rosenstock co-founded
High Tech High charter school (HTH) in San Diego, California, with a vision to provide
a personalized and culturally relevant education for students by centering learning around
four principles, based directly on the theories of John Dewey. They include
“Personalization, Teacher as Designer, Adult World Connection and a Common
Intellectual Mission” (Pieratt, 2010, p. 53). The organization now presents these ideals as
“design principles” that include “equity, personalization, authentic work, and
collaborative design” ("High Tech High Charter Schools," n.d., About Us section).
Rosenstock ascribes to the progressive belief that “if students [are] given the
opportunity to be engaged in real world skills, academic achievement [will] follow.” He
is also committed to creating and maintaining a school environment conducive to the
development of college readiness in a diverse student population, including those who are
traditionally underrepresented in postsecondary education (Pieratt, 2010, p. 53). To
ensure that the student body reflects the community, the school uses a lottery system to
draw students from all zip codes within the San Diego area (Schwarz, 2018).
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Upon entering the campus, visitors may immediately notice the high level of
activity and productive noise present in the hallways of the school. Students can be seen
intently working in small groups on various projects with teachers facilitating the process
(Schwarz, 2018). At HTH, there are few traditional exams. Instead, students are
evaluated based on the presentation of their work, exemplified through tangible artifacts
they have created, in public exhibitions that take place each term. These culminating
events are attended by teachers, peers, parents, and a real-world community of experts.
Students must also defend and reflect upon their learning (2018).
There are no textbooks or prescribed curricula at High Tech High. Instead,
teachers are free to design projects based on their students’ interests, talents, and needs,
while still finding ways to cover the State standards (Pieratt, 2010). Also unique to HTH
is the absence of tracking—a common practice where students are separated and
programmed into certain classes based on the perception of academic ability (Pieratt,
2010; Schwarz, 2018). For example, there are no advanced placement (AP) classes at the
school, and all students are encouraged to take honors-level courses (Schwarz, 2018). It
would appear that this approach may actually be contributing to the college readiness of
students, as evidenced by the school’s 2018-2019 School Profile which stated that 98% of
2018 graduates anticipated entering college in the fall of that year (High Tech High
Charter Schools, n.d.).
One area of challenge experienced by some HTH graduates entering college has
been the drastic shift from a culture of project-based learning to that of the traditional
model of higher education, with its lecture halls, large class sizes, and rigid testing
structure. However, students also report that they are eventually able to successfully
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transition while still maintaining and leveraging the “life skills” that were cultivated at
HTH (Cernavskis, 2015).
The success of High Tech High has resulted in an expansion of the network to
now include sixteen elementary, middle, and high charter schools, serving approximately
6,500 students in grades K-12. The organization also includes a teacher credentialing
program and a graduate school of education ("High Tech High Charter Schools," n.d.).
Since its inception in 2000, the High Tech High collective has gained a reputation for
being “one of the best K-12 networks of schools in the world” (Wagner & Dintersmith,
2015, p. 55). While these results have been encouraging, it should be noted that no longterm studies on the impact of the program at HTH schools on career readiness have been
conducted to date due to the relatively short time the schools have been in existence
(Whiteley, 2015). What is clear, according to Pieratt, is that the schools have
successfully implemented Dewey’s theories of “hands-on” learning and have even
advanced them by surviving in an environment of “accountability, stringent with
mandated requirements” (2010, p. 54).
The 4Cs
The idea that students need to build capacity in areas beyond academic content
knowledge is not new. Early theorists spoke of the importance of giving students
opportunities to work together, communicate with one another, creatively solve
problems, and think critically to prepare children to be productive adults who make a
positive impact on society. For example, Pestalozzi raised a concern that “originality and
creativity” were not being allowed to develop, resulting in an educational experience
amounting to “a form of punishment” (Heafford, 2017, p. 40).

74

This view was shared by Fröebel, who asserted that children learn through play,
imagination, and creativity (Pound, 2019). In addition to the need for “artistic
expression,” Dewey emphasized the social aspect of working collaboratively and his
belief that opportunities for “communication and intercourse” should be evident in
classroom activities (Knoll, 2014, Didactic and Psychological Premises, para. 3). Adding
to the discussion, Vygotsky asserted that there is a sociocultural component to learning
and that children can teach one another through the act of collective problem solving
(2013)—this process also results in the development of skills in critical thinking
(Smolucha & Smolucha, 1989).
More recently, Piaget and Papert brought forth different versions of the idea that
children construct their own knowledge based upon their unique experiences and
environmental factors (Ackermann, 2001). Sometimes (as was undoubtedly the case with
Papert) resulting in the creation of a tangible artifact (Papert, 2020). While these socalled soft skills were in evidence to one degree or another within most seminal
educational theories, they were not formally designated as a group and termed the 4Cs
(creativity, critical thinking, collaboration, and communication) until after the turn of the
21st century, with the establishment of the Partnership for 21st Century.
Partnership for 21st Century Learning
In 2002, the Partnership for 21st Century Learning (P21) was formed to address
concerns that America’s educational system was failing its students by not providing
them with the necessary skills for success in college and the workforce (National
Education Association, 2012). P21 is a consortium of “educators, education experts, and
business leaders” who have worked to “define and illustrate the skills, knowledge,
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expertise, and support systems that students need to succeed in work, life, and
citizenship” (Partnership for 21st Century Learning, 2019, p. 1). Those early
conversations resulted in the development of “The Framework for 21st Learning” in
2007. Since first published, the document has been revised several times—the most
recent in 2019 (Partnership for 21st Century Learning).
The Framework outlines 18 key skills in four categories: “Key Subjects and 21st
Century Themes” (includes core academic areas); “Learning and Innovation Skills;”
“Life and Career Skills;” and “Information Media and Technology Skills” (2019, p. 2).
According to the National Education Association (NEA), a founding member of P21, it
became apparent over time that the framework was “too long and complicated.”
Therefore, with feedback from leaders of all kinds, the Learning and Innovation skills, as
well as the core academic subjects, were determined to be the most important to
prioritize. Learning and Innovation skills are the set of “soft skills” considered essential
for success in the workforce and evolving global society (2012, p. 3).
These “super skills” include creativity, critical thinking, collaboration, and
communication—collectively known as the “4Cs” (Partnership for 21st Century
Learning, 2019). Researchers emphasize that competency in the 4Cs skills is not separate
and apart from a solid academic foundation. The reality is that students need a
combination of content “mastery” and skills such as critical thinking and problem-solving
(allowing for application of content knowledge) to develop a solid educational foundation
(Jerald, 2009).
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The Common Core
In response to the changing work, social, and economic environments, and the
inconsistency with which American students were being prepared for such, a group of
education and government leaders from “48 states, two territories, and the District of
Columbia” (Common Core State Standards Initiative, 2021, Development Process
section) was assembled. The team engaged in a series of conversations centered around
the creation of a set of uniform standards that would focus on “real-world” learning
objectives, with an emphasis on the core academic, social, and “complex thinking skills”
necessary for success in “college, life, and career.” Experts from numerous nonprofit
organizations, including P21, also made contributions to the effort (Partnership for 21st
Century Learning, 2011, p. 2). In 2010, the Common Core State Standards were
finalized and adopted by more than 40 states, the “District of Columbia, four territories
and the Department of Defense Education Activity” (Common Core State Standards
Initiative, 2021, Development Process section).
The Common Core represents the minimum level of mastery students need to
reach in traditional subjects (e.g., reading, writing, arithmetic) and in so-called “collegeand career-readiness standards.” These criteria include the 4Cs, which have been
integrated into the standards and are implicit throughout (Common Core State Standards
Initiative, 2021; Partnership for 21st Century, 2011). While most states have
implemented the Common Core State Standards, there is much political debate over the
ability of the currently available standardized tests to accurately assess student mastery of
them (Jochim & McGuinn, 2016). As indicated by research conducted by the education
innovation nonprofit, Digital Promise, this is mainly the case when it comes to the
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assessment of “21st century skills” like creativity, communication, collaboration, and
critical thinking, which are not currently being measured by the Common Core
standardized tests (Digital Promise, 2020).
Impact of Project-Based Learning on Development of the 4Cs
There is compelling evidence to suggest a correlation between the inclusion of
project-based learning (PBL) in the educational experience of children and the building
of competency in core academics, as well as with the development of numerous soft
skills (Ravitz, Hixson, English, & Mergendoller, 2012). Yet, most of the research to date
has focused on PBL’s impact on mastery of traditional school subjects (mathematics,
science, social studies, and language). This is primarily due to the availability of
standardized testing data, which can be used as one measure of efficacy. Conversely,
21st century skills have posed a challenge for researchers because they are not currently
being assessed on standardized tests and do not have the same level of accountability
attached to them as do subjects such as mathematics and language arts, (Condliffe,
Visher, Bangser, Drohojowska, & Saco, 2016).
Given that academic achievement is beyond the scope of this review, the
discussion will be limited to current research on the impact of project-based learning
related to the development of a group of four distinct but interrelated soft skills—critical
thinking, communication, collaboration, and creativity (the 4Cs). The 4Cs are considered
essential for student success in college and career (Partnership for 21st Century Learning,
2019). These competencies are most often addressed collectively as a portfolio of “super
skills” (Kivunja, 2015). As such, the researcher will consider the presence and context of
each as indicated by scholarly discourse.
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PBL and the Development of Soft Skills: Two Contrasting Reviews of Research
Thomas. In 2000, John Thomas published a comprehensive review of research
covering various aspects of project-based learning (Thomas, 2000). The document
(commissioned by the Autodesk Foundation) was cited frequently and considered an
authoritative examination of literature published between 1984 and 1999 (Kingston &
Buck Institute for Education, 2018). Thomas observed that most of the research on PBL
was new at the time, having only been conducted within the previous few years. He also
pointed out that research on the impact of PBL was “sparse” and primarily based on the
experiences of individual teachers with little training or prior experience with the
approach. Thomas did see some evidence that the impact of PBL might be greater if it
was implemented on a school-wide basis and called for additional study of that model.
While seeing the potential of PBL, he recognized that there were challenges with
accurately researching what constituted project-based learning, as there was no consensus
on a standard definition or common features among theorists and practitioners. Thomas’s
discussion of soft skills associated with PBL was present but limited to the cursory
mention of problem-solving, communication, and cooperative learning as features found
in many project designs. He did, however, recognize the need for “increased research
attention on examining the breadth of PBL effects,” specifically calling out these areas
(2000, p. 37).
Condliffe. In 2016, Barbara Condliffe released a literature review on projectbased learning (prepared for Lucas Education Research) that built upon the work of
Thomas and covered research published between 2000 and 2015 (Condliffe et al., 2016).
One year later, she released a revision of the report that also included research from 2015
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to 2017 (Condliffe, 2017; Kingston & Buck Institute for Education, 2018). In both
documents, Condliffe noted that while the study of the approach had progressed
significantly, research focused on the impact of project-based learning on student
achievement was still insufficient to show a direct correlation between the two.
However, what was most striking about Condliffe’s work was her in-depth examination
of 21st century competencies—a mere 15 years after Thomas.
Her analysis reflected the increased emphasis on the acquisition of soft skills
brought about by perceived shifts in the economic and social landscapes and the
endorsement by educational leaders and policymakers of a more “expansive and holistic”
public education system (Condliffe, 2017). Condliffe pointed out that “project-based
learning is viewed as an approach to help students develop” what they termed as the
“cognitive and social-emotional skills needed for success in college and careers” (2017;
Quint & Condliffe, 2018, p. 1). While they did not reference P21’s framework or the 4Cs
(Partnership for 21st Century Learning, 2019), all four 4C soft skills were introduced and
discussed in detail, along with other cognitive, interpersonal, and intrapersonal
competencies.
Condliffe used a report on “deeper learning” issued by the National Research
Council (2012) to frame this section of the review. She concluded by making several
recommendations for further research. These included studying the link between projectbased learning and development of intrapersonal and interpersonal skills, establishing a
common understanding of what constitutes PBL, and a determination of “what should be
assessed in a PBL context and how that assessment should be administered” (Condliffe,
2017, p. 50).
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The Michigan Study: Second Grade Social Studies
Researchers in Michigan conducted a randomized controlled trial to measure the
impact of project-based learning on the academic performance of second-grade students
at low-performing schools in social studies, informational reading, and writing, as
measured by pre-and post-test scores. The study was conducted over the course of a
school year using a researcher-designed social studies curriculum. Teachers were
provided with professional development and coaches to support implementation of the
initiative, known as Project PLACE (A Project Approach to Literacy and Civic
Engagement). Along with their findings of improved academic performance by the PBL
group as compared to the control group, the researchers noted that project-based learning
and social studies are “compatible” due to the emphasis inherent in each on helping
students learn to use critical thinking, problem solving and effective communication
(Duke, Halvorsen, Strachan, Konstantopoulos, & Kim, 2016; National Association of
Elementary School Principals, 2017).
PBL in Elementary, Middle, and High School
Recognizing the lack of research on the impact of project-based learning across
the K-12 grade span, a study was conducted at one elementary, one middle, and one high
school in the southeastern United States during the 2015-2016 and 2016-2017 school
years. At each school, one group of teachers and students participated in PBL, and a
demographically matched control group maintained the traditional classroom learning
environment. The focus of the study was broad in scope with research questions that
served as the basis for examining the impact of project-based learning on three areas:
academic, behavioral, and social-emotional (Culclasure, Longest, & Terry, 2019). “Data
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collection included classroom observations, educator surveys, student surveys, an
analysis of academic and behavioral outcomes and a subset of social-emotional skills”
(2019, Abstract, p. 2).
Salient to this discussion of the literature were the results of the student survey
which was administered toward the end of the second year and designed to capture
perceptions of their experience with project-based learning. The anonymous, online
survey was sent to third and fourth graders (elementary), sixth, seventh, and eighth
(middle school), and ninth and 10th graders (high school). More than 850 students
responded to the survey, most of whom indicated that they had a positive impression of
PBL and felt that they had learned more with this approach than with the traditional,
direct teaching method. Students were also asked to share their thoughts on the degree to
which PBL had impacted their learning in four non-academic areas: collaboration,
communication, creativity, and critical thinking.
When asked, 72% of respondents indicated that their ability to work as part of a
group was better (56%) or much better (16%) after their experience with PBL. When
considering communication skills, 70% of students reported that their ability to
“communicate with others” was better (49%) or much better (21%) at the end of two
years. Student responses regarding their ability to “express creativity while learning”
indicated that 76% believed their capacity in this area was better (49%) or much better
(27%). When encouraged to share perceptions on their ability to “think deeply and
critically, 80% of students said that their skill in this area was better (60%) or much better
(20%) than it had been before their experience with project-based learning.
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The general consensus of teachers was that the use of PBL was important to their
students’ development of skills such as “collaboration and teamwork, critical thinking
and problem-solving, creativity and innovation, self-direction, and interpersonal skills”
(Culclasure et al., 2019). Based on these results, the researchers concluded that students
in the project-based learning classrooms were positively impacted in the development of
soft skills. One limitation of this study was that the student and teacher surveys were not
administered to the non-PBL classrooms. Therefore, no comparison between the two
learning environments could be made in this area (2019).
Deeper Learning and New Tech Network
While the project-based learning approach is growing in popularity, it has yet to
reach widespread implementation. Nonetheless, in recent years, as individual schools
and districts across the United States have shifted toward a more student-centered
approach, networks of schools supporting the concept of “deeper learning” have
emerged. The deeper learning approach allows students to apply their knowledge to new
situations, mirroring those they might encounter in the real world (Huberman, Bitter,
Anthony, & O'Day, 2014; National Research Council, 2012).
These authentic experiences are made possible through the use of “project-based
learning, work-based learning, and performance assessments that tap into students’
interests.” In the process, students develop the soft, non-cognitive skills that are
considered necessary for success in college and career (Hernández, Darling-Hammond,
Adams, & Bradley, 2019, Executive Summary, p. v). These so-called deeper learning
networks are committed to sharing resources and best practices amongst partners, with
several of them producing annual conferences (2019).
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New Tech Network (NTN) is one such example. NTN is a nonprofit that includes
124 high schools, 43 middle schools, and 39 elementary school campuses across the
United States and Australia, serving some 85,000 students (New Tech Network, 2020).
Schools within the network employ a project-based learning approach that supports
mastery of academic content and the development of college and career readiness skills
(Hernández et al., 2019). As stated on their website, “New Tech Network schools
empower and challenge students to learn and succeed, to collaborate and communicate,
and to engage in the world around them” (2020, Learn More section).
A study was jointly conducted by researchers at Furman University and the
University of Texas at Tyler between 2013 and 2016 (B. Culclasure, Odell, & Stocks,
2017). One aspect of the research examined evidence of higher-order thinking skills
(critical thinking, problem-solving, and written communication) present in students, as
measured by the College and Work Readiness Assessment (CWRA+). Two samples
were considered: a cross-sectional sample consisting of “220 New Tech Network
students and 63 demographically matched non-New Tech Network students from the
same school and a longitudinal sample comprising three observations of 58 NTN students
in the same school” (2017, Exexutive Summary section).
The study of the cross-sectional group focused on the analysis of data from one
administration of the CWRA+ during the 2015-2016 academic year. Upon review,
researchers found that the NTN students scored higher than the non-NTN students
(control group) in most areas. These differences were most significant among younger
students (freshman) compared to their older peers but significant at all grade levels (ninth
through 11th). The longitudinal study looked at the results of the CWRA+ over three
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administrations, from 2013 to 2016, and found that students demonstrated growth in most
competencies over time (Culclasure et al., 2017). Based on these results, the researchers
concluded that New Tech Network’s approach to teaching and learning promotes the
development of college and career soft skills (2017).
Challenges with the Use of PBL to Develop the 4Cs
Concerns about using PBL to teach the 4Cs are also present in the literature.
Some researchers have questioned their relevance in light of teachers' need to teach
standards and skills that will be tested, particularly in subjects that focus on rote
memorization of fact-based information (Nowak, 2007). There is also the question of
how to assess project-based learning and soft skill areas with “valid and reliable
measures” (Condliffe, 2017, p. 54; National Research Council, 2012). A lack of support
from district-level leadership and pressure to use traditional teaching methods, have also
been shown to impede implementation (Culclasure et al., 2019).
Furthermore, experts point out that the decision to redesign schools does not come
easily to educational leaders because funding and the potential for sanctions are tied to
standardized, “high-stakes” test data (Cervantes et al., 2015). The full implementation of
project-based learning is also challenging for teachers as it requires a shift in pedagogical
mindset from that of teacher-directed classroom instruction to that of teacher-facilitated.
As such, many teachers resist efforts to implement PBL due to their discomfort
(Condliffe, 2017).
However, it is noteworthy to point out that teachers who believe that students
need competency in 21st century skills in addition to core academics are more likely to
adopt the PBL approach (2017). One other major stumbling block is a lack of consensus
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about how to teach PBL, how it connects to other teaching approaches, and how to assess
it (2017). These lingering questions make it difficult to determine its impact, particularly
with respect to the 4Cs.
Summary
Summary of Findings
For centuries, philosophers, psychologists, and educational leaders have
developed, studied, and in some instances implemented theories on child development
and models of how teaching and learning should look. Many theorists have promoted
project-based learning (PBL) as an effective instructional approach, dating as far back as
the progressive movement in education (National Research Council, 2012). Yet, there
has been no widespread implementation of PBL in K-12 educational settings.
Nevertheless, over the past 20 years, the discussion and use of PBL has experienced a
resurgence, as educational leaders, policymakers, and teachers have engaged in intense
debate around the need to better-prepare students to meet the demands of a rapidly
evolving workplace and global society (National Education Association, 2012;
Partnership for 21st Century Learning, 2019).
The literature included in this review is indicative of this ongoing conversation.
After careful examination of the existing research, it is clear that considerable evidence
points to the potential of PBL to positively impact learning outcomes in K-12 education
in core academics and 4C competencies. Notable examples include the Michigan study
of second graders and social studies (Duke et al., 2016); the study of PBL with
elementary, middle, and high school students in the southeastern United States
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(Culclasure et al., 2019); and research involving the New Tech Network (B. Culclasure et
al., 2017).
Gaps in Research
While research conducted to date provides significant evidence of the efficacy of
project-based learning with students, the number of studies specifically examining the
impact of PBL on achievement, as it relates to the development of soft skills, is limited
(Cervantes et al., 2015; Culclasure et al., 2019). Kokotsaki et al. also argued that many
of the studies that have been published lacked the necessary design elements that would
have allowed for causal comparison (2016). In addition, this researcher found a
preponderance of studies examining the impact of project-based learning on the
development of the 4Cs at the secondary level (middle and high school), with
comparatively few focused on the elementary grades. As such, it can be concluded that
the results, while “promising, [are not yet] proven” (Condliffe, 2017, Abstract).
Therefore, additional research is indicated to establish causality between the
implementation of project-based learning and improved educational outcomes (Kingston
& Buck Institute for Education, 2018).
Implications for Further Study
There is a need for further study that documents the effectiveness of PBL to
strengthen its credibility as a viable instructional approach. Research on the specific role
of project-based learning in developing the 4C competencies is also under-represented in
the literature and necessary to establish the breadth of PBL’s impact. Ultimately, it is
suggested that adding to the body of research will provide educators with guidance as to
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what implementation of PBL should look like and how best to assess it (Condliffe, 2017;
Thomas, 2000).
Synthesis Matrix
The researcher developed a synthesis matrix (Appendix A) to identify, organize,
and sort the sources used in this review according to the major themes and variables that
were addressed. Relationships between the pieces of research and how each fits into the
overall body of literature examined are indicated.
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CHAPTER III: METHODOLOGY
Overview
This chapter provides the reader with a detailed overview of the methodology and
research design used to conduct this study. It begins with reiterating the purpose
statement and research questions—first introduced in Chapter I and reviewed in Chapter
II. This is followed by a discussion of the researcher’s rationale for selecting a
qualitative phenomenological approach, leading to a description of the population,
sampling frame, and sample selection process. The researcher then provides detail on the
data collection instruments used, including their validity and reliability in consideration
of this work. The chapter concludes with an in-depth discussion of the data collection
and analysis processes, as well as potential limitations posed by this study design.
Purpose Statement
The purpose of this qualitative phenomenological study was to investigate the impact
of project-based learning on K-5 students’ development of the 4Cs (Critical Thinking,
Communication, Creativity, Collaboration) as perceived by elementary charter school
teachers.
Research Questions
1. How does participation in project-based learning impact K-5 students’
development of critical thinking as perceived by elementary charter school
teachers?
2. How does participation in project-based learning impact K-5 students’
development of communication as perceived by elementary charter school
teachers?
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3. How does participation in project-based learning impact K-5 students’
development of creativity as perceived by elementary charter school teachers?
4. How does participation in project-based learning impact K-5 students’
development of collaboration as perceived by elementary charter school teachers?
Research Design
Qualitative Research
This study employed a qualitative design, which explores the meaning of peoples’
experiences and cultures or how people may view a particular problem or cause
(Brandman University A & S, 2016; Creswell & Creswell, 2017). Qualitative studies
also “generate words that describe people’s actions, behaviors, and interactions”
(Roberts, 2010, p. 165). The characteristics of qualitative research include “taking place
in a natural setting [where the phenomenon is occurring]; using multiple methods that are
interactive and humanistic; [the collection of] emerging data rather than prefigured data;
and being fundamentally interpretive” (Campbell, 2014, para 4; Creswell & Creswell,
2017). This study investigated the impact of project-based learning in four specific areas,
as experienced by teachers within a classroom environment, and included interviews
along with the collection of artifacts. The presence of these elements made this
methodology most appropriate for this research.
Data collection. In order to construct an accurate picture of what is being
studied, researchers often collect multiple types of data. This also allows for
triangulation and is an important safeguard against bias. For example, the collection of
data may include interviews, observations, documents, focus groups, videos, or audio
recordings. It is also important to note that in a qualitative study, the researcher is
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considered to be the key instrument for data collection (Creswell, 2003; Patton, 2015)
who acts akin to a “human survey” when gathering information (Brandman University A
& S, 2016). Unlike quantitative design, qualitative studies may change as they are
conducted (emergent), as the researcher identifies other data that should be collected
(McMillan & Schumacher, 2010, p. 323).
Data analysis. Researchers code the data by looking for themes and organizing
them into categories. Due to the volume and variety of data, this phase is often very
time-consuming. Qualitative research is inductive and does not use any pre-existing
research or theory as its basis. Further, the intent of qualitative research is not to
generalize findings beyond the “individuals, sites, or places” being studied (Creswell &
Creswell, 2017). The final report is in the form of a narrative and conveys the
researcher’s interpretation of the results. It includes quotes from participants and may be
written in the first person. Ultimately, “the data speaks for itself” (Brandman University
A & S, 2016).
In selecting this methodology, the researcher considered all of the characteristics
mentioned above of qualitative inquiry. The specific approach and study design are
detailed in the remainder of this chapter and are also reflective of these attributes.
Phenomenological
A phenomenological approach was used for this study and was selected to explore
the experiences of teachers implementing project-based learning in their classrooms
concerning the development of creativity, critical thinking, collaboration, and
communication (the 4Cs) in elementary-age students. When determining which
qualitative research methodology was most appropriate for this study, several possible
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options were considered. Ultimately, the most important factor in the decision was which
method would thoroughly address the purpose and research questions. The researcher
studied the descriptions of each, as outlined by Patton (2015, pp. 97-99).
The options were then narrowed down to two approaches—heuristic inquiry and
phenomenological. After considering the advantages and disadvantages of each, the
researcher decided that the emphasis on “interconnectedness” and “relationships”
inherent in heuristic inquiry (Patton, 2015, p. 119) did not lend itself to the design of this
study. Therefore, phenomenology was ultimately selected as the method to be used for
this research.
According to Patton (2015), the purpose of phenomenology is to explore the lived
experiences of human beings and how they make sense of those experiences, both
individually and collectively (p. 115). To gather data under this methodology,
researchers use interviews, observations, and artifacts. It is descriptive and not predictive
in nature. The research questions directly seek to understand the lived experience of
participants.
For this study, the researcher sought to conduct interviews with teachers who met
a predetermined set of criteria and conceptualize their experiences pursuant to the
variables. The data would then be coded and analyzed for themes. Based on the
interpretation of these results, the researcher would construct meaning and a deeper
understanding of the topic. Therefore, after considering all research approaches, as well
as the purpose of the study, the phenomenological method was deemed most appropriate
for this qualitative inquiry.
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Population
In qualitative research, a population is the general group of individuals
representing potential study participants. Members of a general population must share at
least one characteristic to be eligible for inclusion (Asiamah, Mensah, & Oteng-Abayie,
2017). The population for this study consisted of certificated teachers employed by public
charter elementary schools (spanning grades K–5) within California. According to the
U.S. Department of Education, approximately 3.4% of all public school teachers are
charter school teachers ("Charter Schools in Perspective: Teachers and Teaching," 2015).
According to the California Department of Education, there are 148,288 K-5 school
teachers working in California. Based on these numbers, the population for this study
was estimated to be approximately 5,041 educators employed by charter schools located
in 54 out of 58 counties across the state (n.d.).
Charter schools are public schools “created or organized” by teachers, parents, or
non-profit organizations. They operate under sponsorship by local school districts, as
well as county or state boards of education. Charters enjoy a significant amount of
autonomy regarding the use of state and federal funding, staffing decisions, curriculum
adoption, and instructional foci/practices (California Department of Education, n.d.).
Sampling Frame
Creswell and Clark (2017) define a sampling frame as a subgroup of the general
population that meets a particular set of criteria, making members eligible to be included
in a specified sample (2017). In effect, the researcher draws a “boundary or frame
around” those individuals or items that are suitable to be included in the sample (The
Sage encyclopedia of qualitative research methods, 2008). It is important to select the
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sampling frame with care to properly align with the research question(s) and consider all
variables (Creswell & Creswell, 2017).
To address different aspects of this research and thus fully answer the research
questions, the sampling frame consisted of certificated teachers employed by public
charter elementary schools (spanning grades K–5) within California who routinely
integrated project-based learning (PBL) and development of the 4Cs competencies into
their professional practice. It is unclear how many teachers working on these campuses
are committed to using project-based learning; however, there is evidence to suggest that
implementation of the PBL approach is on the rise in public schools throughout the state
(Tintocalis, 2015).
To develop the sampling frame for this study, the researcher first consulted the
California Department of Education website to locate a list of charter schools (n.d.). This
database includes names of schools, their physical locations, contact information, and
links to websites, providing detailed descriptions and statistical data for each. Once
equipped with this resource, the researcher could then edit the list to include only
elementary schools offering grades K-5. From there, the researcher examined the
remaining schools to determine which emphasized the use of project-based learning
within their instructional focus. In addition to searching via the internet, the researcher
consulted with colleagues in the field of education to elicit information on potential
schools implementing PBL. These efforts resulted in a disaggregated list of public
charter schools using PBL, providing a rich environment for data collection. The
certificated teachers on staff at those schools constituted the researcher’s sampling frame
and served as the pool from which to draw the sample.
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Sample
In qualitative research, a sample is the group of individuals purposefully selected
to participate in a study based on their potential to provide information-rich data
(Asiamah et al., 2017). A combination of purposeful and snowball sampling was used
for this study. Purposeful sampling is a type of non-probability sampling wherein
researchers select “particular elements from the population that will be representative or
informative about the [phenomenon] of interest” (McMillan & Schumacher, 2010, p.
138). For this study the researcher employed criterion sampling, a purposeful sampling
strategy used to identify participants based on one or more criteria (Patton, 2015).
In this instance, each participant was required to (a) be employed as a full-time,
credentialed teacher at a K-5 charter school in California; (b) have a minimum of two
years of experience implementing PBL (prior to the COVID-19 pandemic), and (c)
routinely integrate project-based learning with the inclusion of the 4Cs as part of the
educator’s professional practice. In contrast, snowball sampling (also non-probability) is
a recruitment technique that depends on the referral of potential participants by those who
have already been identified for participation, the idea being that the number of referrals
multiplies (or snowballs) throughout the process (Patton, 2015). To assist with the
generation of referrals for this study, the researcher leveraged an informal network of
teachers, coaches, and administrators with interest in PBL.
The use of purposeful sampling allowed for selecting individuals knowledgeable
in the phenomenon of project-based learning and development of the 4Cs competencies
(creativity, critical thinking, collaboration, and communication) being studied (McMillan
& Schumacher, 2010). However, in selecting this approach, the researcher was aware
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that, while used frequently in qualitative inquiry, purposeful sampling raises concerns, as
it may pose challenges with the generalization of results to a wider population, along with
an increased likelihood of bias on the part of participants and/or the researcher (p. 140).
The use of snowball sampling comes with its own set of risks. Chief among them
is the potential for bias since individuals tend to refer others who share similar
characteristics and beliefs. This increases the possibility of skewed results that cannot be
generalized to a greater population. To minimize this likelihood, the researcher used
referrals only as necessary to reach the appropriate sample size and carefully vetted the
individuals who were referred to ensure that a more representative sample was created
(Patton, 2015).
The joint use of the purposeful and snowball sampling methods resulted in a total
of 12 certificated teachers on staff at eight charter elementary schools, in six California
counties who agreed to participate. These individuals were chosen based upon their
routine use of project-based learning as an instructional approach and their emphasis on
the development of the 4C competencies with their students (see Table 1 for an
overview).
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Table 1
Overview of Sample Selection Process

Sample Selection Process
When considering the question of appropriate sample size in qualitative inquiry,
Paton stresses depth over breadth. In other words, when a small number of participants
yields a large amount of rich data that addresses the purpose of the study, the sample size
is considered to be sufficient (2015). Another strategy to support of the use of smaller
sample sizes is saturation. Data saturation (aka redundancy) is the point at which
researchers find that no new information is emerging from the data being collected. This
is an indicator that the sample size is most likely adequate for a particular study (Patton,
2015, p. 300).
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With respect to this study, the researcher found that a small sample size of 12
participants provided the depth and richness of information that thoroughly addressed all
research questions and resulted in data saturation. Resultantly, it was determined that
sufficient data were collected to ensure that the results were valid and meaningful to the
topic and purpose of this inquiry. The following process was used to select participants:
1. A list of public charter schools in Los Angeles and Orange Counties with a focus on
project-based learning was compiled through a combination of sources, including The
California Department of Education, social media platforms (LinkedIn, Facebook,
and Twitter), and colleagues, known to the researcher, in the field of education.
2. With the approval of Brandman University’s Institutional Review Board (BUIRB),
the sampling frame was expanded to include qualified teachers throughout California.
This step was taken to maximize the number of potential participants.
3. Potential school sites were selected based on the location and demographic makeup of
the student population. A deliberate effort was made to select schools with diverse
subgroups (ethnicity, socioeconomic, second language learners, etc.).
4. Once schools were identified, the researcher contacted the school site leaders by
phone and email to secure an agreement to interview potential participants.
5. Teachers who met the selection criteria were identified with the assistance of school
administrators.
6. Once potential participants were identified using purposeful criteria, each was
contacted via phone and email by the researcher. A letter describing the selection
criteria, the purpose of the study, procedures, and risks associated with the choice to
participate was sent as an attachment to the email (Appendix B).
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7. Participants who elected not to participate were replaced with other individuals who
met the criteria using convenience and snowball sampling.
8. The first qualified individuals who agreed to be interviewed were selected for
participation in the study.
9. Each was then provided with a copy of the “Research Participant’s Bill of Rights,” as
well as the informed consent form (Appendices C & D).
Instrumentation
As noted previously, in qualitative research, the researcher serves as the primary
instrument for data collection (Creswell & Creswell, 2017; Patton, 2015). Therefore, it is
necessary to approach this phase of the process with great care and attention to the
potential for bias by putting safeguards in place to mitigate any appearance of such. This
awareness served to inform the researcher’s choice of instruments, their design, and the
data collection and analysis stages of this inquiry.
This study used a semi-structured interview protocol that consisted of a series of
open-ended questions. In phenomenological research, in-depth interviews provide an
opportunity to comprehensively study the lived experiences of participants. They tend to
focus on describing what and how each individual experienced a particular phenomenon,
as well as the meaning each ascribes to it (McMillan & Schumacher, 2010). Patton
further emphasizes the importance of undertaking “in-depth interviews with individuals
who have “directly experienced” the phenomenon being studied. In other words, their
experiences must be “lived” as opposed to secondhand (Patton, 2015, p. 115).
In addition to a set of pre-established questions (developed by the researcher)
asked of each participant, follow-up questions were used to probe for clarity and depth of
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understanding. Items were carefully crafted to align with the research questions; elicit
information specific to each study variable, and consider the results of the literature
review (Appendix E). An alignment table was also created to verify alignment of
interview questions with research questions (Appendix F). Particular emphasis was
placed on each of the 4Cs (creativity, communication, critical thinking, and
collaboration), as described by the Partnership for 21st Century Learning and included in
their Framework outlining the skills, knowledge, and support systems students need for
success in the workforce, society, and life (2019).
Interview blocks of 60 minutes each were scheduled at times convenient to the
participants. Before the interview, each interviewee was provided with an additional
copy of the Participants’ Bill of Rights via email and verified through the initial Zoom
interview recorded meeting. All participants were asked for permission to record the
audio of the interview. In addition to describing their experiences through the interview
process, participants were asked to provide artifacts relevant to the scope of this study.
Artifacts
The researcher added to the collection of data through interviews by asking
participants to submit artifacts related to the impact of project-based learning on student
achievement in each of the 4Cs competencies. In so doing, the researcher sought to
“corroborate” the information provided during the interview process (Patton, 2015).
Documentation included student work samples, project planning documents, and project
overviews.
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Reliability and Validity
Reliability
Reliability is critical to the integrity of scholarly research and is promoted through
standardization and stability of the instrument being used, as well as the data collection
process itself (McMillan & Schumacher, 2010; Patton, 2015). Creswell and Creswell
added that intercoder (also referred to as interrater) agreement, which allows for “crosschecking” during the data coding process, is an important component of reliability
(2017). With this guidance in mind, the researcher instituted various measures to ensure
the reliability of this study (consistency of the results).
Prior to the collection of study data, the researcher assembled a panel of three
experts to review the interview protocol and assess for flaws in the interview design that
included wording, language, alignment of the interview questions with the research
questions, and the identification of any appearance of bias (Appendix G). The three
expert panel members included a principal with experience leading a
math/science/aerospace magnet elementary school; an instructional coach with vast
experience in project-based learning and educational technology; and an early literacy
expert with experience working in the STEM (science, technology, engineering, and
math) disciplines.
Besides a review of the interview protocol, a pilot test was conducted with an
individual on the panel with knowledge of the study topic, but who was not included in
the sample, to determine the clarity of the interview questions, obtain an estimate of the
time needed for each interview, and to give an opportunity for refinement of the
researcher’s interviewing skills. Following the test interview session, the participant was
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debriefed and asked to provide feedback on various aspects of the protocol and the
interview process and share overall impressions (Appendix H). A second member of the
expert panel, who served as an observer during the test, also provided comprehensive
feedback to the researcher (Appendix I). Of equal importance to the pilot process was the
completion of a self-reflection questionnaire as a means to thoughtfully examine
strengths and areas for growth regarding the protocol and the researcher’s overall skill as
an interviewer (Appendix J). The researcher’s dissertation committee provided valuable
feedback during this stage as well. The researcher found this input to be critical to the
establishment of reliability and used it as a basis for making necessary revisions to both
the instrument and its administration.
Throughout the data collection phase, the researcher personally conducted all of
the interviews, using the same protocol for each to ensure consistency. In addition,
reflexivity, the conscious practice of self-reflection (Patton, 2015), was used to minimize
bias.
Validity
In qualitative research, validity is defined as the accuracy of the results of a study
and whether it measured what it intended to measure (Patton, 2015). Other words
associated with validity include trustworthiness, authenticity, and credibility (Creswell &
Miller, 2000). To establish and monitor validity, it is common practice for researchers to
employ a set of well-established procedures. Those applicable to this work are described
as follows:
To ensure the validity of the results (that they measured what they claimed to
measure), the researcher developed the interview questions using language familiar to the
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participants. Further, participants were provided with working definitions of projectbased learning and the 4Cs to ensure that all parties had a common understanding of the
terms within the context of this study. With participant consent, the audio of each
interview was recorded to make certain that the experiences of the interviewees were
captured verbatim. In addition, the researcher took written notes as a backup to the
recordings. Once transcribed, participants were able to review the transcription to
confirm that their experiences were accurately reflected.
Data Collection
Patton described the interview process as an opportunity to discover what is on an
individual’s mind and to tell their story in a way that is “meaningful and knowable”
(Patton, 2015, p. 426). The purpose of this study was to investigate the impact of projectbased learning on K-5 students’ development of the 4Cs (Critical Thinking,
Communication, Creativity, Collaboration) as perceived by elementary charter school
teachers with firsthand experience using project-based learning, which lent to the use of
semi-structured interviews as the primary vehicle for data collection. One advantage of
this particular interview design is that it allows for follow-up questions of participants,
thus providing the opportunity to probe for clarity and depth. Moreover, artifacts in the
form of student work, project planning documents, and project overviews from
participating teachers were collected along with the interview data. These additional
sources added variety to the data collected and allowed for triangulation, thereby
providing for cross-verification of sources and serving to strengthen this study (Patton,
2015, p. 316).
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Human Subject Considerations
Prior to data collection, approval of the research design and protocols was
requested from Brandman University’s Institutional Review Board (BUIRB) to protect
the rights of study participants (McMillan & Schumacher, 2010; Patton, 2015). Once
clearance to proceed was granted (Appendices K & L), participants who met the criteria
and indicated an interest in and willingness to take part were selected to participate in the
study voluntarily.
Each participant was fully informed of the depth and breadth of the study, how
the data would be collected, analyzed, and used, and how their anonymity and privacy
would be protected. Participants were also informed of the extent of their agreement to
participate, the request for project planning documents and/or student work samples with
students’ names redacted for confidentiality, permission to be audio-recorded, and the
right to review a transcript of the completed interview. All potential participants received
a copy of the “Research Participant’s Bill of Rights” via email (Appendix C). Those
agreeing to take part were also provided with, and required to sign, the informed consent
form (Appendix D). No data collection took place without informed consent.
All signed informed consent documents were locked in a secure location,
accessible only by the researcher with a password. Audio recordings were secured in the
same manner. Participants were assured that all personally identifiable information such
as names and work locations would be protected and not associated with the data itself or
analysis thereof. Further, participants were informed that all audio recordings would be
destroyed upon completion of the transcription process.
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Procedure
The same protocol was administered to each participant to ensure consistency.
The interviews took place over the course of two months. Prior to the sessions, a
schedule was developed, with each participant selecting their preferred appointment day
and time. Several timeslots for makeup appointments were also included to account for
possible scheduling conflicts.
A confirmation email was sent to each participant, along with a link to upload
project plans and/or student work samples to a password-protected Google drive. It is
important to note that ideally, the interviews would have been conducted within the
classroom of each participating teacher; however, due to strict physical distancing
limitations associated with the COVID-19 pandemic in place during the data collection
phase, interviews were held virtually via the Zoom videoconferencing platform. This
service was selected because of its stability, security features, and accessibility to the
researcher.
One week before their scheduled appointment, each participant was emailed a
Zoom meeting invitation, including a link with a unique password. A calendar reminder
was also sent one day before the meeting. The collection of interview data took place in
the following manner:
1. Prior to each interview, the researcher prepared by creating digital copies of the script
with space for notes—named and saved with each participant’s identifying letter. The
required document was then opened on a computer. The researcher then tested the
field recorder to ensure it was functioning properly and ready to record.
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2. At the agreed-upon time, the researcher and participants met one-on-one via Zoom.
Great care was taken to make certain that no unauthorized individuals were present in
the virtual meeting room.
3. Before beginning the formal portion of the interview, the researcher sought to
establish rapport with the participant by engaging in casual, friendly conversation.
This was also intended to put the interviewee at ease by creating a relaxed
environment for discussion.
4. The researcher then transitioned into the formal portion of the interview and asked the
participant for permission to begin recording.
5. During each interview, the identical script was used (Appendix E).
a. The researcher began by thanking the interviewee for agreeing to be part of
the study and summarized the purpose of the research.
b. Next, the researcher reviewed the Research Participant’s Bill of Rights
document, as well as the informed consent form (Appendices C & D).
c. The interviewee also had the opportunity to ask any questions about the
research or interview process.
d. The participant was reminded that they had the right to end the interview at
any time and/or refuse to answer any question.
6. The recording was started and the researcher began asking the questions, pausing for
responses, and asking follow-up questions as necessary to probe for clarity, depth,
and detail. The questions were divided into three sections: Background of Practice;
The Impact of Project-based learning on Students’ Development of Critical Thinking,
Collaboration, Creativity, and Communication; and Overall Conclusions.
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7. As each interviewee spoke, the researcher also took notes as a backup to safeguard
against potential problems with the recording (Patton, 2015).
8. Once the researcher had asked the series of predetermined questions, the interviewee
was asked if they wanted to add anything to what they had said. The researcher then
thanked them for their participation and concluded the interview.
9. Following each interview, the researcher transcribed the recording and provided it to
the interviewee to confirm that it fully captured the intent of their responses. In
addition, each participant was informed that a summary of the study results would be
sent to them once completed.
Artifact Collection
In addition to collecting data through interviews, the researcher collected artifacts
related to the impact of project-based learning on student achievement in each of the 4Cs
competencies. In so doing, the researcher sought to “corroborate” the information
provided during the interview process (Patton, 2015). Documentation included student
work samples, planning documents, and project overviews.
Prior to the interview, the researcher requested that each participant provide
artifacts that could assist with addressing the research questions.
The following steps were used to collect artifacts.
1. At the conclusion of the interview session, each participant was asked to
provide any artifacts they had gathered.
2. If the participant was unable to provide artifacts at that time, they were
asked to submit material to the researcher via email within 48 hours.
3.

If no artifacts were received within 48 hours the researcher assumed that
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the participant had nothing to provide and no further follow up efforts
were made.
4. If an artifact was provided, the researcher confirmed that all personally
identifiable student information would be redacted and requested
permission for its use in the study.
5. The researcher reviewed the artifacts collected.
6. The researcher created password-protected folders on a computer, named
the artifacts collected according to the pseudonyms of the participants, and
prepared them for data analysis.
Data Analysis
In qualitative analysis, the challenge for the researcher is to take the enormous
amount of data that have been collected; eliminate, or “sift out,” the superfluous
information; identify major patterns and themes; and then develop a structure to tell the
story of what the “data reveal” (Patton, 2015). With this in mind, the transcription and
organization of data for this study were ongoing as each interview was conducted. The
formal analysis took place once the data collection phase, including the receipt of
artifacts from participants, had been completed.
Semi-Structured Interviews
At the conclusion of each interview, the resulting audio recording was transcribed
by the researcher. Personally transcribing the interviews allowed for the establishment of
a closer relationship to the data. This step then facilitated the identification of patterns,
ultimately leading. to the development of themes. Once the preliminary themes were
written, the researcher examined each to ensure proper alignment with the research
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questions (RQs). For this study, the RQs focused on the perceived impact of projectbased learning on the development of each of the 4C areas—communication,
collaboration, creativity, and critical thinking.
Once the researcher finalized the themes, each was entered into the NVivo
software, a program designed to support the analysis of data by assisting with the
“storage, coding, retrieval, comparing, and linking” of such (Patton, 2015, p. 529). All
interview transcripts (saved in separate files) were then imported to NVivo. The use of
this tool allowed the researcher to organize each piece of the raw interview data under its
corresponding theme(s). The final step in the coding process was the creation of
frequency tables with sources, which are included in the presentation of data that follows
in Chapter IV.
To ensure consistency of coding and reduce the potential for bias, the researcher
utilized interrater (intercoder) reliability. After the data was initially coded, a colleague
who was familiar with but not part of the study coded the data based on the previously
identified themes. The researcher then compared the results to check for consistency and
accuracy in the coding process. 10% of the data was coded by the peer to ensure that
researcher bias was not a factor in development of the themes or coding of the data. With
the requirement of 80% minimum agreement, this process resulted in 98% agreement
between the two researchers. This added step has come to be expected in qualitative
research and serves to establish and strengthen the “credibility of findings” (Patton,
2015).
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Artifacts
The use of multiple data collection techniques, a form of triangulation, yields
richer, more credible results and provides a more comprehensive understanding of the
phenomena being studied (Patton, 2015). For this study, the researcher requested
project planning documents, student work samples, and project overviews from each
study participant. These artifacts, in combination with the data collected through
interviews, were analyzed and assessed for consistency and convergence.
Limitations
All qualitative study designs have limitations and potential weaknesses that may
threaten the quality (or perceived quality) of the research results. While some are beyond
the control of the researcher, others can be minimized with the implementation of
safeguards and metacognitive practices. It is, however, important that limitations be
shared “openly and honestly” with the reader (Roberts, 2010).
Most participants for this study were selected through purposeful sampling. This
sampling method selects participants based on who is available at a given time and place
and may cause threats to the validity of a study (Patton, 2015, p. 309). The specific
sample used for this study consisted of certificated staff members from charter
elementary schools within California.
Depending on the location and demographic profile of the schools, this may be
viewed by other researchers as inadequate due to the size and diversity of the region
where the schools were located. Further, this may not yield sufficient data to provide a
clear understanding of the topic. Patton states, the reason for site selection must be
“thoughtfully deliberated” (2015, p. 308); therefore, the researcher has made every effort
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to engage in the careful selection of the sites from which participants for this study were
selected.
In addition, circumstances related to the presence of COVID-19 eliminated the
possibility of in-person interviews and classroom observations of the phenomena, which
would have added to the variety of data collected and allowed for interviews to take place
in the natural classroom environment. Other factors limited the opportunity to build
rapport and trust between the researcher and participants due to the use of
videoconferencing and the emotional state of both the participants and the researcher at
the time of the interviews, which was difficult to perceive in an online setting. Some of
the mitigating factors that offset this potential were the researcher’s experience with
interviewing techniques and comfort with the technology. The researcher also made
intentional efforts to build rapport with each interviewee before starting the formal
portion of the interview session.
Finally, although steps were taken to minimize unintended researcher bias, there
was no way to completely eliminate bias. It was, therefore, possible that some bias could
have made its way into the analysis and interpretation of the data. Depending on the
level of bias influencing the analysis and interpretation of the data, the results could have
been skewed, which would have negatively impacted their reliability and called into
question the overall value of the study. To counterbalance this potential, the researcher
used an additional data source in the form of teacher project plans, student work samples,
and project overviews to provide the impetus for triangulation of the data; engaged in
reflexivity to be ever cognizant of the effects of the researcher’s presence throughout the
research process, and used interrater reliability as a checks and balances strategy.
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Summary
This chapter described the research design and the instruments used for data
collection. Discussions about validity, reliability, and the data collection process were
also included. Finally, the protocol for data analysis and considerations with respect to
limitations were discussed. The chapters to follow focus on two critical components of
this study. Chapter IV will present the narrative of the results of the study, and Chapter
V will identify the conclusions of the study, as well as the implications for action and
further research.
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CHAPTER IV: RESEARCH, DATA COLLECTION, AND FINDINGS
Overview
A review of the literature identified the need to investigate the impact of projectbased learning (PBL) on the development of four key competencies in the elementary
grades. These areas included critical thinking, communication, creativity, and
collaboration (the 4Cs). The specific focus of this study was to describe the impact of the
use of PBL on the development of the 4Cs, as perceived by charter school teachers
working at elementary schools throughout the state of California. The 4Cs were first
described collectively as part of the Framework for 21st Century Learning (Partnership
for 21st Century Learning, 2019). In that landmark publication, the authors identified
and described four “super skills” deemed critical to success in career and society. In
order to fully address this topic and its components the researcher interviewed twelve
teachers from eight schools located within six California counties. This chapter begins
with a reiteration of the purpose statement and research questions, followed by a.
description of the methodology, data collection process, population and sample. It
continues with a detailed presentation and analysis of the data and concludes with a
summary of the findings.
Purpose Statement
The purpose of this qualitative phenomenological study was to investigate the
impact of project-based learning on K-5 students’ development of the 4Cs (Critical
Thinking, Communication, Creativity, Collaboration) as perceived by elementary charter
school teachers.
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Research Questions
1. How does participation in project-based learning impact K-5 students’
development of critical thinking as perceived by elementary charter school
teachers?
2. How does participation in project-based learning impact K-5 students’
development of communication as perceived by elementary charter school
teachers?
3. How does participation in project-based learning impact K-5 students’
development of creativity as perceived by elementary charter school teachers?
4. How does participation in project-based learning impact K-5 students’
development of collaboration as perceived by elementary charter school teachers?
Research Methods and Data Collection Procedures
The researcher used a phenomenological approach for this qualitative study.
According to Patton, the purpose of phenomenology is to explore the lived experiences of
human beings and how they make sense of those experiences, both individually and
collectively (2015a, p. 115). This aligned with the purpose statement and research
questions and was determined to be the most appropriate methodology for this study.
When conducting phenomenological research, Patton emphasizes the importance of
undertaking “in-depth interviews with individuals who have “directly experienced” the
phenomenon being studied. In other words, their experiences must be personally “lived”
as opposed to having been acquired as secondhand knowledge. (2015a, p. 115).
Therefore, the researcher conducted in-depth, semi-structured interviews with
participants within a selected sampling frame and sample of individuals who met
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preestablished criteria. These requirements included firsthand experience with the
integration of project-based learning into their instructional practice, with an emphasis on
developing critical thinking, communication, creativity, and collaboration within an
elementary charter school setting.
It is also important to acknowledge that the researcher herself served as the
primary instrument of the inquiry process, as she constructed the interview questions,
conducted the interviews of participants, analyzed the data, and interpreted the results
(Creswell & Creswell, 2017). As such, the minimization of bias was a consideration
throughout the research process. This potential was mitigated with the addition of
artifacts in the form of student work samples, project planning documents, and project
overviews that allowed for triangulation of the data.
Data Collection Methods
In order to collect information-rich and relevant data that thoroughly addressed
the research question, the researcher developed and implemented an organized process
that integrated the requirements of scholarly research. This process included the
selection of a sampling frame and sample, design of the interview protocol, determining
the length of the interviews, and the environment within which the interviews were to be
conducted. The step-by-step procedure used to collect the data is as follows.
Population. According to McMillan and Schumacher, a population is the group
that conforms to specific criteria and may consist of “individuals, objects or events”
(2010). As defined by Creswell and Clark, a sampling frame is a subgroup of the general
population that meets a particular set of criteria, making members eligible to be included
in a specified sample (2017). It is important to select the sampling frame with care, so
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that it properly aligns with the research question(s). To address different aspects of this
research and thus fully answer the research questions, the general population used in this
study included the total number of public charter elementary school teachers employed
within California. There are currently an estimated 5,041charter school elementary
teachers working throughout the state at more than 1,300 charter schools. This number
amounts to approximately 3.4% of all elementary school teachers in the state (California
Department of Education, n.d.; Charter Schools in Perspective: Teachers and Teaching,
2015). The sampling frame employed for this study included the total number of
elementary charter school teachers within California, who routinely integrate the use of
project-based learning into their instructional practice.
Sample. In qualitative studies, a sample is the group of participants purposefully
selected to participate in a study based on their potential to provide information-rich data
(Asiamah, Mensah, & Oteng-Abayie, 2017). The researcher used a combination of
criterion and snowball sampling for this study. Criterion sampling is a purposeful
sampling strategy used to identify participants based on one or more criterion (Patton,
2015b). Snowball sampling is a recruitment technique that relies on referral of potential
participants from individuals who have already been identified for participation; the idea
being that the number of participants multiplies (snowballs) through the process. This
technique carries the risk of bias, as individuals tend to refer others who share the same
characteristics or beliefs. With this understanding, the researcher only used referrals as
needed to reach the appropriate sample size (Patton, 2015a). In terms of this study,
snowball sampling resulted in the referral of one qualified participant.
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The sample used for this inquiry consisted of 12 elementary teachers employed by
charter schools located in counties throughout California including Sutter, Yolo, Fresno,
Los Angeles, Riverside, and Orange counties. All participants had a minimum of two
years experience implementing PBL (previous to the COVID-19 pandemic) and routinely
integrated project-based learning with inclusion of the 4Cs as part of their professional
practice. Interviewees were chosen based on their availability and willingness to
participate in this study. When scheduling the interviews, the researcher was cognizant
of the importance of flexibility, as to the day and time of each. Participants were
provided with a series of dates and given the opportunity to self-select a day and time that
best accommodated their schedules. Understanding the importance of selecting a site for
the interview where participants would “not feel restricted or uncomfortable sharing
information” (Turner III, 2010, p. 757), the researcher conducted the interviews privately
via the Zoom teleconferencing platform. The interviews lasted an average of 60 minutes
each.
Interview design. The interview questions were carefully crafted so as to align
with the research questions. Those that were later determined to be misaligned were
eliminated. The 18 questions that comprised the interview were open-ended and
strategically written to follow a logical progression, beginning with the first seven, which
sought to establish each participant’s background of practice in education, both generally
and in direct relation to the use of project-based learning. Student demographic
information was also discussed in this section of the protocol. The second set of
questions specifically focused on the 4Cs skill areas (critical thinking, communication,
creativity, and collaboration, respectively) and sought to determine each participant’s
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perceptions of how the use of project-based learning impacted the development of each.
Participants were also asked to share their approach to the assessment of each skill. The
third and final section of the interview focused on the overall impressions of each
participant and included questions to encourage self-reflection on the topic. A question
addressing the impact of COVID-19 on the development of the 4Cs through the use of
PBL was also added. The use of a semi-structured interview allowed the researcher to
ask follow-up questions based on participant responses. An introduction and conclusion
were then added to complete the interview script (Appendix E).
Data collection. The collection of interview data took place in the following
manner:
1. Prior to the interview, each participant received the Informed Consent
Form, which they were asked to sign and return to the researcher, along
with a copy of the Research Participant’s Bill of Rights (Appendices C
and D). Participants also received a document which included the purpose
statement and research questions, along with a list of the terms and their
definitions as used in this study.
2. Once the researcher confirmed receipt of the signed Informed Consent, a
copy of the protocol (labeled with the participant’s unique ID) was
created. In addition, steps were taken to ensure that all settings were
configured properly on the Zoom platform and that the meeting was ready
to be being recorded.
3. The identical script was used for each interview, so as to ensure
consistency of the process. The researcher began by thanking the
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interviewee for agreeing to be part of the study and summarized the topic
to be discussed. The participant was then reminded that all data collected
would be reported without reference to any individual(s) or institution(s),
as stated in the Informed Consent that they signed and returned. Before
asking the first question each interviewee was asked for permission to be
recorded.
4. The recording was started, and the researcher proceeded to ask each
question, pausing for responses and asking follow-up questions as
necessary to gain clarity, depth, and detail.
5. As each interviewee spoke, the researcher took notes on the protocol
document as a back-up to any potential problem with the recording.
6. Once the series of questions had been asked, the researcher thanked the
interviewee for their participation and concluded the interview.
7. Following the interview, each recording was transcribed and provided to
each participant for feedback and possible editing.
Artifact collection. In addition to data collected through the interview process,
each participant was asked to provide artifacts to corroborate their responses. Items
received included project planning documents, project overviews, images of project
implementation, and student work samples. The artifacts were uploaded to NVIVO
software and analyzed for their alignment to the survey data. Those documents
referenced are included in the corresponding appendix.
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Coding Procedure
The recordings of each interview were transcribed by the researcher into the
respective participant’s copy of the protocol document. By personally transcribing the
interviews, the researcher established a closer relationship to the data. This process
facilitated the identification of patterns which ultimately led to the development of
themes for each area of focus within the interview.
Once the preliminary themes were written, the researcher examined each to
ensure its alignment with one or more of the research questions. In addition, the
implication(s) of each theme was studied, and some preliminary understandings were
deduced. To maintain the reliability of the data, a peer researcher who was familiar with,
but not connected to the study, conducted an independent review of the themes developed
from coding of the data. The researcher then compared the results to check for
consistency and accuracy in the coding process. 10% of the data was coded by the peer
to ensure that researcher bias was not a factor in development of the themes or coding of
the data. With the requirement of 80% minimum agreement, this process resulted in 98%
agreement between the two researchers.
As each set of themes was finalized, it was entered into NVIVO software. All
interview transcripts (saved in separate files) were then imported into the Program, as
were portable document format (pdf) files of the artifacts. This tool allowed the
researcher to organize each piece of the raw interview data under its corresponding
theme(s). The final step in the coding process was the creation of frequency tables with
sources, which are included in the Presentation and Analysis of Data section that follows.
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Demographic and Background of Practice Data
Section One of the interview protocol, Background of Practice, was specifically
designed to collect demographic information on the study participants (Table 2) and their
schools. The researcher felt that this was important in establishing a context wherein the
topic-specific data would be situated.
Participants
As noted previously, the sample for this study included 12 charter elementary
school teachers—each with a minimum of two years experience (pre-pandemic) in the
routine use of project-based learning as an instructional approach. All respondents also
indicated knowledge of the 4Cs and confirmed the presence of an instructional focus on
the development of each skill area within their professional practice. The participants’
overall years in education ranged from three to twenty-nine, with the average being 16.2
years. Collectively, these educators’ experience was inclusive of all elementary grades,
spanning primary to upper elementary.
Reasons for becoming a teacher. When asked to speak about the reason(s)
behind their decision to become a teacher, five participants (42%) indicated that a strong
desire to work with children led them toward a career in education. Two of the five
further mentioned that they came from a family of educators. Positive school experiences
were also discussed by four of the 12 participants, who talked about teachers or mentors
within their own educational journeys who had influenced their choice. Participants D
and J decided to pursue a teaching career in college as they explored various areas of
study. Participant G was motivated to earn a teaching credential due to the positive
experience of working as a teacher’s assistant. The flexibility of having summers off to
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focus on raising a family was also an important factor for Participant G. Participant E
talked about how their own negative childhood experiences as a student had greatly
influenced their path, which was driven by a desire to offer young people a better
educational experience than the one they had had.
Journey to become a PBL teacher. In terms of developing their practice as a
project-based learning teacher, five participants (42%) indicated that they had become
aware of PBL when hired by a school where it was the central instructional focus.
Another 33% (four) were introduced to the approach as undergraduates or within a
teacher education program. Childhood experiences as a learner in a student-centered
environment were also cited by two of the participants (17%) as important landmarks in
their paths to becoming PBL educators. A desire to make learning more interesting for
students led one participant to explore PBL, while another was initially drawn to PBL by
necessity when homeschooling their own multi-age children.
Professional development on PBL. During the interview, each participant was
asked about their level of professional development, specific to project-based learning.
The responses varied, with 50% (six) of the teachers indicating no formal training in
PBL, further stating that they were self-taught through their own research. The other six
interviewees described various professional development opportunities they had taken
part in, including courses on project-based learning through PBLWorks (Buck Institute
for Education), college-level degree and/or certificate programs with a PBL focus,
conference or workshop attendance on PBL or related topics, and visits to exemplar
project-based learning schools (e.g., High Tech High). Learning from other PBL
practitioners was mentioned by two of the twelve as a means of professional growth.
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Frequency of PBL. When discussing the frequency of project-based learning
activities with their students, most respondents gave a range of two to six projects per
year, with 83% of teachers reporting completion of a minimum of one comprehensive,
multi-week project each semester. Participants I and J, both employed by a homeschool
charter, indicated that project-based learning cycles were ongoing throughout the school
year within their programs and were interdisciplinary—involving multiple subject areas.
Table 2
Demographic Data: Research Study Participants
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Table 2 continued
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Table 2 continued

Types of projects. When asked to talk about examples of projects they had
planned and implemented with their students, each participant provided very detailed
descriptions that included the objective(s) of each, as well as its design, implementation,
and impact on students. Common among all of the respondents was a belief that tapping
into students’ interests and designing cycles of inquiry that are engaging and authentic
are critical elements of project-based learning. Participants reported that most projects
were launched with a kickoff activity such as reading a book, watching a video, or taking
a field trip (designed to get students excited about the topic), as well as a driving question
that students worked to answer through their work. Representative examples of projects
shared during the interviews are summarized in Table 3.
All of the projects discussed were multi-disciplinary (tied to more than one
subject area), with social studies, science, and English language arts (ELA) most
prevalent. Some of the projects were academically-focused and designed to teach a
specific concept(s) or standard(s). This would include those discussed by, Participant G
(native American tribes), Participant I (the science of slime), and Participant J (frontier
life). Participant B’s Modern Missions project, while based on grade level standards,
was also intended to raise awareness about challenges faced by modern society. This is
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also true of Participant H’s project, which included the element of educating a broad,
public audience on the topic of civil rights. Some of the PBL activities (e.g., those by
Participants C and E) focused on the recognition and celebration of personal identity
(Appendix M). Still others were designed to provide students with opportunities for
community and/or civic engagement, where they learned about the topic and were then
asked to take action to address a particular situation. Participant A described a semesterlong project where students learned about all aspects of plastics pollution (chemical,
physical, environmental, political, etc.) and its consequences. They then had the
opportunity to impact their community by working with Heal the Bay during their beach
cleanup events. Participant K recounted a successful effort made by their students to
persuade their city council to fund the renovation of a nearby park—all while learning
about and participating in local government. Participant F talked about one of their
projects where students created an ice cream parlor and signature ice cream flavor that
they then had a chance to make and taste, all while learning about starting a business.
They noted that this was a very popular project with both students and families. Finally,
Participant L described a student-selected project that allowed them to study a topic that
they were personally interested in, fishing. According to the teacher, this student was
fully-engaged, did the research, interviewed a professional fisherman, and then
enthusiastically presented their learning to the class. This idea of allowing students to
have the freedom at times to study something that piques their interest or that they have
passion for was echoed by several other participants as well.
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Table 3 Exemplary Projects
Participant

Topic and Major
Discipline(s)

A

Plastics Pollution
- earth science,
chemistry
- ELA
- civics

B

Modern Missions
- social Studies, ELA
- civics

C

Identity
Poetry
- ELA
- social studies, -anti-bias
education

D

Seismograph
- science
- math,
- ELA

E

F

G

Hear the Art
- humanities
- art
- ELA
- social
emotional
learning
Ice Cream
Parlor
- business
- economics
- science
- math
- ELA
Native
Americans
- social studies
- culture
- ELA

Overview
Students engaged in deep
investigative study of the impact
of single-use plastic on the
environment. They looked at the
physical aspects of the material
as well as its chemical makeup
Students learned the history of
California’s missions. They then
looked at contemporary issues
and how a new mission might
address them. Students worked
in groups to design and build
their mission.
Students learned about poetry
through the process of creating
extemporaneous poems. They
also celebrated and shared their
individual identities.
Students conducted research on
earthquakes and seismographs.
They then worked in teams to
draw up a design and build a
model of a seismograph.
Students were introduced to the
concept of theme and figurative
language through the creation of
poetry and art. They studied how
artists use different media to
convey various themes and ideas.
Students wrote poems focused on
personal identity and created an
art piece that reflected the poem.
Students visited an ice cream
factory and learned about making
ice cream. They then researched
storefronts and worked in teams
to design a menu, and a signature
flavor of ice cream.

Students leaned about eight
native American tribes then
worked in teams to research one
of the tribes in-depth. They then
created a trifold display with
information they had gathered
with artifacts
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Culminating Product
or Activity
Students presented their
learning and
participated in a series
of beach cleanups

Group presentations of
3-D model of their
mission

Poems published in a
book presented to
families

Group presentation of 3D model
Each student produced
and presented an
original poem, an art
piece, and recording of
themselves reading their
poem – accessed with a
QR code
Students made their
flavor of ice cream and
froze it. Teams wore
coordinating hats and/or
t-shirts and gave out
samples to visitors
during the school’s PBL
night. The visitors then
voted on their favorite.
Teams made
presentations during
school’s PBL showcase.
Some included cultural
demonstrations, songs,
and dances.

Table 3 continued
H

I

J

K

L

Civil Rights
Movement
- social studies
- art
- culture
- ELA
- civics
Making Slime
- chemistry
- math
- ELA
Frontier Life
- ELA
- social studies
- math

Park
Renovation
- social studies
- civics
- economics,
- ELA

Student-selected
topic: Fishing
- ELA
- science
- math

Students produced a play about
Thurgood Marshall. To prepare
they read Watsons go to
Birmingham. They also
interviewed individuals about
civil rights movement and
researched the freedom writers
and wrote letters to the county
board of education
Older students learned about
chemical reactions and
conservation of energy. Younger
students studied the senses and
descriptive language – both
through making slime.
Students studied frontier life.
Throughout the project cycle they
read the Little House on the
Prairie book series and conducted
research on the topic. Working
with a volunteer carpenter,
students designed and built a
model of a buckboard wagon.
This project also required the
development of math skills
Students learned about city
government in the context of
developing a proposal to renovate
a park. They formed a mock city
council, learned all of the
different roles, and protocols, and
met their city councilman. They
then presented their proposal to
the actual city council
Student chose a topic of personal
interest – fishing. He researched
all aspects, including the science
and math involved in the activity.
He also conducted an interview
with a professional and went on a
fishing trip.

Students made a
presentation to the
county board of
education and answered
their questions. They
also publicly performed
of play.
Students presented their
learning to other
members of their cohort.

Students worked
collaboratively to Build
a scale model of a
buckboard wagon.
They also presented
their learning to their
cohort

The proposal was
approved and the park
was renovated. Then
students had a chance to
visit. Their contribution
was recognized in the
city’s Parks Master
Plan.
Student made a
presentation of his
learning. to the rest of
his class

School Environment and Student Population
The 12 individuals participating in this study were employed by eight distinct
charter schools, representing a variety of instructional and project-based learning models.
The student demographic profiles were also varied (Table 4). The schools employing the
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participants of this study were located within six Northern, Central, and Southern
California counties.
School model. A traditional school model with self-contained classrooms was a
structural component of six (75%) schools. These schools grouped students according to
age and assigned grade level. School One employed a homeschool hybrid model, where
students were in a physical classroom for two days each week and working from home
with the support of a parent or guardian, as well as a teacher, for three days per week.
This school favored multi-age grouping of students within each class. School Seven was
a homeschool charter that offered co-ops and other in-person opportunities. Within this
model students spent a portion of their time working in multi-family groups with the
guidance of a teacher and the remainder working with a parent or guardian at home with
the support of a teacher. The co-ops were also composed of mixed-age student
groupings.
Students. Student demographic data for each of the eight schools was obtained
from the California Department of Education (2020a) and is summarized in Table 4. The
student populations at the eight schools reflect differing levels of diversity. For example,
an examination of the breakdown of racial sub-groups shows that five of the eight
campuses (63%) serve a primarily white student population. In contrast, Schools Two,
Four, and Six (38%) serve student populations that are predominantly Hispanic/Latino
(55%, 28%, and 42%, respectively). Of the eight, Schools Three and Four appear to be
the most racially balanced, with a range of 27 (between four sub-groups) and 17 (between
five sub-groups) percentage points, respectively. Students learning English (EL) ranges
from 2%-19% of the populations of the schools, with an average of 10% of students
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falling into this category. Another 10% (average) of students have an identified disability
(SWD), ranging from 6% to 10%. When looking at each school as a whole, 63% (five)
are considered schoolwide Title I schools (SWP). According to the California
Department of Education, SWP schools have a high percentage of students (at least 40%)
considered to be socioeconomically disadvantaged (2020b).
Project-based learning model. As the interviews progressed, three different
models of project-based learning were discussed by participants. The vast majority of
teachers (representing 75% of the eight schools) cited PBL as central to their school’s
instructional approach. They commonly described their schools as having cultures that
emphasized the value of inquiry and the impact of hands-on, experiential learning. Most
schools sponsored annual or semi-annual presentations of students’ work products in
public showcases. When discussing the other two schools, one was described as having
previously been promoted as a project-based learning school but had recently begun
shifting away from PBL and toward a more traditional instructional model. The other
school was described as having a traditional program with certain teachers implementing
PBL. With both of these schools, teachers generally set up their own classroom or grade
level student showcases.
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Table 4
Demographic Data: Schools
Student Population data obtained from California Department of Education (2020a)
School

One

Two

Three

Four

Five

Six

Seven

Eight

Instructional
Model
Homeschool
hybrid
Traditional:
Selfcontained
classrooms
Traditional:
Selfcontained
classrooms
Traditional:
Selfcontained
classrooms
Traditional:
Selfcontained
classrooms
Traditional:
Selfcontained
classrooms
Homeschool
hybrid/with
co-op plus
other inperson
Traditional:
Selfcontained
classrooms

Project-based
Learning Model
Schoolwide
implementation

Classroom-level
implementation
Schoolwide
implementation Constructivist
Schoolwide
implementation hands on
Schoolwide
Implementation –
Project-based
Schoolwide
implementation –
project based

Schoolwide
Implementation

Classroom-Level
Implementation

Student Population
41% White
22% Hispanic/Latino
12% 2+ groups
9% Black
55% Hispanic/Latino
18% White
18% Black
5% 2+ Races
37% White
27% Hispanic/Latino
20% Asian
10% 2+ Races
28% Hispanic/Latino
24%. Asian
20% White
11% 2+ Races
47% White
39% Hispanic/Latino
7%. 2+ Races
2%. Black
42% Hispanic/Latino
32% White
6%. 2+ Races
4%. Asian
2%. Black
55% White
28% Hispanic/Latino
7% 2+ Races
3% Black

9% Asian
2% EL
13% SWD
Title I = No
10% EL
7% SWD
Title I = Yes

43% White
42% Hispanic/Latino
10% 2+ Races
3% Black

19% EL
7 % SWD
Title I=Yes

4% Black
9% EL
10% SWD
Title I = Yes
11% Black
11% EL
9% SWD
Title I = No
11% EL
9%. SWD
Title I=No
2%. Filipino
12% EL
6%. SWD
Title I=Yes
3%. Asian
2% EL
8% SWD
Title I=Yes

Presentation and Analysis of Data
In order to gain a deep understanding of the lived experience of the individuals
who participated in this study, the researcher coded the data collected from
comprehensive, semi-structured interviews. In addition, representative artifacts were
collected and used to triangulate the data by corroborating information shared by
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participants during the interview sessions. The coding process resulted in the emergence
of themes with sources (the number of participants), and frequency counts (the number of
occurrences for that theme) for each research question and related area of focus. The
following sections present the data collected for this study, along with a detailed analysis,
based on various elements of this topic addressed by the 12 respondents during the
interviews. The narrative begins with a discussion of the frequency of integration of the
4Cs skills within the lessons and projects planned and implemented reported by the
participants. Themes and findings related to the process of planning projects that
included the 4Cs are also discussed. This initial information is intended to provide the
reader with a baseline indicator of the general presence of the 4Cs and planning for
project-based. learning (PBL) within the instructional practices of the teachers. The
presentation of data then moves into the emergent themes and findings directly correlated
to each of the four research questions. It should be noted that data related to assessment
of the development of each skill area is also presented. Finally, additional perceptions
regarding project-based learning and the 4Cs shared by study participants deemed
relevant to this research are detailed.
Frequency of Teachers’ Ability to Implement the Incorporation of the 4Cs
When participants were asked about the frequency of their ability to integrate the
incorporation of the 4Cs skills within their instructional practice (Table 5), two themes
emerged, with the frequency count ranging from three to 31. All 12 participants
confirmed the presence of the 4Cs, although some discussed challenges they faced with
the implementation of certain skills. Participants talked about evidence of the 4Cs in a
variety of core academic disciplines and activities.
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Theme One: Daily
The daily implementation of the 4Cs emerged as a theme with the highest
number of participants. Specifically, 11 of the 12 respondents (92%) indicated that they
included some or all of the 4Cs skill areas (critical thinking, communication, creativity,
and collaboration) into their instructional practice on a daily basis. The frequency count
for this theme was 31.
For example, when considering the presence of the 4Cs within their instructional
practice Participant E remarked,
I think it's important that we're incorporating them every day in every lesson
that we do. I take some of the elements of project-based learning, which I
believe, you know, are collaboration. And I really like to talk about interactive
learning, where students are using interactive learning structures to, to talk, to
communicate.
They then added,
So, whatever lesson, you're teaching, whether it's just like a mini lesson or,
like, maybe you have to do…a little stretch of … math content to cover some
standards, you could still incorporate interactive learning that will easily get
students, developing their four C's.
In their response to this question, Participant H said, “Critical thinking ends up
coming up, if I was being incredibly conservative, I would say in at least 50% of lessons.
It would hurt my heart to do a lesson that didn't have a critical thinking, component.”
Participant H goes on to say, “Critical thinking and communication are part of every
lesson, it would be impossible for me to not have communication be part of it.” This idea
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was echoed by Participant I, who remarked, “So, critical thinking, I try to do with every
lesson, communication, every lesson.”
When asked about the frequency of 4Cs implementation in their classroom,
Participant A responded, “So I would say that these are foundational for everything we
do.” They gave an example of how the skills were practiced during math instruction
through an approach known as cognitively guided instruction (CGI).
So, it involves critical thinking, communicating your strategies, being creative
with your strategies for solving a problem, and then collaborating with another
person or a group of students to solve a math dilemma. So, the 4Cs are clear in
that. And so, students begin as individuals working on a problem, and then 15
minutes later, they work with one person and they share their strategy, get support
around “I'm stuck here. What ideas do you have?” And then they come together
as a group and, you know, one or two or three are sharing their strategies to the
classroom, getting questions, clarifying their strategies to students who don't
understand.
Participant G also mentioned the implementation of the 4Cs within their math instruction
saying,
In terms of critical thinking, we're encouraged to really drive that home in our
math program especially. And, you know, just with Common Core, I love to do
board math, and, it's tough because the year was so crazy last year, but for me,
board math is a time for kids to just dive into some problems, specific problems,
and sit at a carpet together with their whiteboards, and there's a lot of time, and
that will be collaboration too, but a lot of time for them to just look at a problem,
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turn to a partner, turn to some friends and talk about how would I solve that
problem? What did you get for an answer? How did you get that answer?
Daily opportunities for students to communicate through writing were discussed
by Participants H who asserted, “We do a lot of communication in writing. Writing is
still important. I know everyone's typing and texting, but writing is really important. So,
there's daily communication in writing.” Participant F also spoke about writing, adding
the element of collaboration. Participant F said,
Yes, I would say every day in every single writing block there's some
level…where scholars are having collaborative conversations amongst each
other—from morning meeting to the activities that we partake in, to lessons
that are done throughout the day.
Theme Two: When Possible
While 11 of the 12 participants indicated daily integration of the 4Cs within their
classrooms, two teachers (with a frequency count of three) also noted challenges with
implementation. One spoke of difficulty with certain skill areas, while the other spoke to
evidence of a shifting instructional focus at their school.
When discussing presence of the 4Cs within their instructional practice,
Participant I remarked,
Creativity, I think sometimes it's harder to pull out math, but as we're doing
more open ended math problems, you know, low floor high ceiling type of
stuff. We’re incorporating it more, but I wouldn't say that that happens on a
regular basis right now.
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Participant B talked about the challenge their facing with maintaining the
presence of the 4Cs within instruction and stated, “I would say that my colleagues and I
are fighting for the 4Cs, but, with a lot of the idea of data, and the things, it's becoming a
losing battle. I guess that's the best way to say it.” She continued,
We are not giving it up. We're not giving up, and we’re trying to do it
effectively and efficiently. That’s where a lot of us put our minds together and
see how we can, you know, kind of balance both.
Table 5
Frequency: Implementation of the 4Cs into Lessons and Projects
Theme

Sources

Frequency

Daily

11

31

When possible

2

3

4Cs implementation is present…

Planning of Lessons and Projects Incorporating the 4Cs
During the interviews, each participant was asked to share their process for
planning lessons and project-based learning activities with their students that incorporate
the /4Cs. An analysis of the responses revealed four major themes among the 12
participants, which ranged in frequency counts from seven to 62 (Table 6). They
included, (1) Done collaboratively, (2) Done independently, (3) Considers student input
and relevancy, and (4) Is standards-based.
Theme One: Done Collaboratively
When discussing their process for planning lessons and projects incorporating the
4Cs, 50% of participants (6 out of 12) indicated that they collaborate with colleagues.
This theme was most common and had a frequency count of 62. Three of the six
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participants in this group (A, F, and G) described a planning process that involved their
grade level team, as well as the entire faculty at their respective schools. Participant F
detailed the Critical Friends Protocol (Appendix N) used by their school-level team.
When we are gearing up, so maybe about, because the PBL model is an eight
week inquiry, two weeks leading up to that, as a staff, we would sit down for,
I think it's like…either for an hour or an hour and a half, and we would go
through a Critical Friends Protocol.
They continued,
We…all come to this meeting with a project overview. And the project
overview has different components of the, you know, the research question,
the kickoff event, what is the final project, the materials that are being used.
And we would come to this meeting with all of the teachers, and we would
have this overview plan filled out, and each grade level [would] go to the
front of the room, amongst our peers, and we would deliver this project plan,
using Critical Friends Protocol….It’s to get feedback, to solicit resources.
Participant A also spoke of the Critical Friends Tuning Protocol at their school site and
added, “So, we have ideas about projects we want to pitch. And we actually pitch them to
a panel at our school.” They further explained,
We use that tuning protocol, and we get, you know, questions, you know, I
wonder if—Well, what is your end goal? How much time are you going to spend
on this? Is it equitable? So, we get questions from the forum after we pitch our
project, and then we use those questions—we reflect on them. And we fine tune.
So, we spend about three weeks, tuning, a project.
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Participant G, whose school also used the protocol, summarized their thoughts on the
application of this approach, saying, “It was a really nice way for the rest of the staff to
interact and give us ideas, to like expand on what we were thinking about doing.”
Participants B, D, and H talked about collaborative planning with members of
their grade level team. A representative response comes from, Participant B.
I am with a team. And that is one thing about our school, I really love, that
collaboration time. We get to collaborate an hour a day as a team, which makes a
lot of difference in every aspect. It's not just in the project-based learning, which
makes it easier, and there's someone you can talk to—a sounding board.
Theme Two: Done Independently
When discussing their process for planning lessons and projects incorporating
the 4Cs, 50% of participants (6 out of 12) indicated that they plan independently most or
all of the time. This theme was the second most common, with a frequency count of 23.
When talking about their current situation Participant C shared, “I'm the only
transitional kindergarten teacher, so I work alone, but certainly I have worked in teams, I
was a kindergarten teacher. Anytime I've been a member of a team, we would
collaborate to design projects.” Citing a similar circumstance, Participant H said,
“Mostly I am the person that shows up in November, when they need a teacher and rights
the ship. Or I'm the person that teaches the first fifth grade class [for] this entire charter
school.” They further elaborated, “Charter schools tend to be small. So, you may
literally be the only fourth grade teacher…. I try to collaborate, but frequently, I am like
the only person doing what I'm doing.”
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Also representative of this group was Participant J, who discussed the thought
process behind their planning and remarked,
The inquiry piece would be started the beginning of the semester, and it would
be, what are we going to do? Or if I had an idea of what I want[ed] them to
learn because I looked at the state standards, and I said, you know what, I
want them to learn about the, the, our environment, or I want to learn about
geography or something like that. Then, I would start the pieces of inquiry.
Theme three: Considers Student Input and Relevancy
This theme emerged among five of the 12 participants during the interviews as a
component of lesson and project planning incorporating the 4Cs. The frequency count
was 31.
When sharing their process for project planning, Participant A communicated
their belief in the importance of centering projects on student interest or “passion.” They
said, “We have POLs, which are presentations of learning, or celebrations of learning
where students are researching a project that is centered on their—something they
authentically love.” Comparably, Participant J suggested, “What I've learned, you know,
when I was in it, you're in it and you just kind of follow your children's passions.”
Participant H also offered their thoughts on considering students’ interests adding,
And then…,you’re like, what ideas do I have and what ideas do the kids have for
how they want to learn this? I can usually either make them feel like they're
coming up with it, or frequently, they'll say well, can we do it this way? Dang
skippy we can. Of course, we can. You want to do it that way? That’s the best
idea that I’ve ever heard.
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Participants E and L also discussed how the idea of relevancy for students
factored into each of their planning processes. Participant E remarked, ”First, it's got to
be relevant to them, so that they want to think critically about it, they want to collaborate,
and be creative, so you have to find the topics that are relevant.” Participant L further
commented,
I made sure it was something that was going to be interesting to the students,
number one, and number two, something they could use when they leave
school…. So, I always made it a point to be—that it was something relevant to
them.
Theme Four: Is Standards-Based
Common to five of the interviewees was the assertion that planning always
began with the Common Core State Standards (CCSS) for their grade level(s). From
there, projects were developed and implemented with students
When speaking about the process for planning, Participant H remarked on the
importance of using student data.
Well, I want the data to definitely be a part of it. So, I usually know where my
kids are on a given, on a given subject—like these are the kids, they are really
strong with these skills and not so strong with these skills. And then we
compare that with the California core curriculum. So, here's where they're
strong. Here's where they need some help. Here's what they're supposed to be
learning.
Participant I, who shared that they teach multiple grade levels, provided insight
into their planning approach.
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I make a map at the beginning of the year of what standards I'm going to teach in
which month, and then I try to align, and we pick our novels and everything, and I
try to align it so there's the kind of common themes, as much as possible, between
the different grade levels.
Two of the participants also made mention of an interdisciplinary focus when it
came to planning. Explaining their process, Participant K said, “I like project-based
learning because it’s interdisciplinary.” They went on to say,
We can take our time, go through the state standards one by one, and if they
want to do a project, like what I'm known for is project-based learning, we can
pull things from all the, you know it's more interdisciplinary—pull some math
and language arts and history and science and bring it all together.
Participant L spoke of an interdisciplinary approach adding, “I tried to tie as many
standards or essential standards [as possible] because that's another thing I did.... I went
through and kind of got the essential standards and then tried to tie those to the projectbased learning model.”
Table 6
Planning Projects Incorporating the 4Cs
Theme
Done collaboratively

Sources
6

Frequency
62

Done independently

6

23

Considers student input and relevancy

5

31

Standards-based

5

20
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Research Question 1: The Impact of Project-Based Learning on Development of
Critical Thinking
The first research question sought to answer: How does participation in projectbased learning impact K-5 students’ development of critical thinking as perceived by
elementary charter school teachers? Coding of data for this question resulted in the
emergence of three major themes among the 12 participants, which ranged in frequency
counts from 51 to 97 (Table 7). They included, (1) Incorporates questioning strategies,
(2) Provides opportunities for deep problem-solving, and (3) Promotes rigor and
perseverance.
Theme One: Incorporates Questioning Strategies
This theme was dominant among participants with a source percentage of 92 (11
of 12 respondents). The theme’s frequency count was 97.
When discussing the value of questioning in PBL, Participant C expressed the
following,
I think one thing that's really unique to project-based learning is the
questioning and the value of questions. And I think for me, I'm a person who
asks, I'm the one in the staff meeting that's asking all the questions, you know,
so I really value questions, and I really love that PBL is driven by student
inquiry.
They continued,
To me, they're like a sign of curiosity, and they're a sign of maybe errors, you
know where the errors lie, so that's good, or misunderstandings or
misperceptions. Those are all useful information to me. So, I think PBL, in
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terms of that piece of critical thinking really puts a high value on the skill of
questioning,
Participant H made a connection between questioning and another 4Cs skill. They
shared,
To me, critical thinking and creativity, go hand in hand. You don't always
phrase it like this, but it's like, what is the problem? How would you solve
this problem? What resources would you use to solve this problem? That
sounds like something for high school, but even kindergarteners, like, what am
I asking you to do here? How do you do that? If you need help, where do you
get help. Um, and then, okay, now solve the problem.
Two participants spoke about how questioning was elemental to their teaching
practices. One such came from Participant D, who explained, “I ask a lot of why you
think that is or how could we change that, which from a critical thinking standpoint, a lot
of the students haven't been asked these types of questions.” Participant I also added, “I
think, where the critical thinking comes in is we're not memorizing things. We're not
memorizing terms that we saw in a book. We're experiencing, we’re questioning, and
we're doing.” They further suggested, “We're questioning, and we're diving deeper, and
there's a question that we want to dig deeper into and do more investigations about—
we're finding solutions, we're not reading about how to get a solution.” Participant K
added an example of questioning in their classroom saying, “A lot of times when I start
my class…, we always want to start with a question that's challenging in some way.”
They went on, “And obviously with project-based learning, you have a driving question.”
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The idea of a driving or guiding question was discussed by a number of
interviewees. When describing a project where students were learning about Native
American tribes, Participant G stated, “Critical thinking, I think, goes back to answering
that driving question.” They expanded,
If the driving question for the Native American unit is, how can you as a Native
American tribe, utilize the resources in your region to survive and thrive? Critical
thinking skills would be involved when students would get together and discuss
what specifically, would this tribe, have to find or use to stay alive and how could
those resources be used specifically only in this region to stay alive?
Participant F spoke about role the input of their students plays in question development,
and offered the following, “One of the critical thinking parts that I think my students
engage in at the beginning of project-based learning is that we as a group of learners are
developing the guiding question.” They went on to emphasize,
I say that is critical because so frequently students are the ones answering
questions. Reading, writing, and math, there is a prompt and you answer it.
There's a question and you answer it. And they provide the answer, answer,
answer. State testing they're providing the answer. However, with projectbased learning…students are the ones who must come up with this research
question.
Participant A spoke about the impact of student-generated questions experienced
by their class through a project on homelessness.
So, when we, when I launched that project, I had a person that I know who used
to be homeless actually come into my classroom. And we had a conversation
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with him. And, and he talked about himself, and he talked about his journey in a
safe way for the students. And when he talked about himself being homeless,
that's when their questions came out, I thought a homeless person was somebody
who uses drugs, somebody who is an alcoholic, somebody who lives on the
streets. So, their assumptions got questioned through having him come in.
They continued,
And then the next day was like, so, what do you think of that? What new
questions do you have about what it means to be homeless? So, they took
that experience, and they post[ed] new questions. How does somebody
become homeless? What is their life, like? Why has it been in Los Angeles
for such a long time?...What new wondering do you have? And the questions
were, how does somebody become homeless? I used to think that a homeless
person…had a cart or was not clean. So, what new questions do you have?
And the biggest, the most profound question from that project was, could I,
could my family become homeless (Appendix O).
Theme Two: Provides Opportunities for Deep Problem-Solving
This theme was also dominant among study participants, resulting in 11 sources
(92%) with 62 frequencies. During this portion of the interview, participants shared
numerous examples of deep problem-solving activities with their students.
Participant B used their California missions project to illustrate how problemsolving occurs in their classroom.
We give them a lot of carte blanche. So, some kids are making paper, some
kids are using cotton balls, some use beads to create this mission. It's figuring
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things out and a lot of problem-solving. That's the biggest thing that they're
doing—they're working in a team, solving problems. One kid wants it one
way, or another kid wants another way, and they have to find that third
solution. That's where the critical thinking comes in.
Participant I provided yet another example,
We were talking about forces in motion. And so, I had the students, building a
dam to protect the city. We had monopoly houses, and I provided the students
with clay and sticks and different materials, and there was a slope and the city
was at the bottom. And so, they had to figure out how to protect the city and
then figure out why it worked. I wasn't telling them what would work, or why
it would work, they're going to experiment and see what kind of makes sense
to them.
They concluded, “The critical thinking skills are about not being told a solution but being
able to discover it and internalize it and have to explain it.”
Participant J focused on how students use their learning to solve problems.
We are asking them to apply what they have learned, to analyze what they've
learned, and what does that look like? That looks like illustrating categorizing,
using Venn diagrams, comparing and contrasting, those sorts of things. And
when we're doing that, we're asking them to look at a topic critically, looking at it
from different viewpoints and then what we're hoping at the very, at the top, is to
build something, compose, to generate, to really create something, and to present
something that they have spent some time on.
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Participant H shared another example of problem-solving used to prepare students for an
upcoming activity.
Sometimes when we're learning a new…skill that I really need them to own
because it's kind of a foundation for something we're about to do more of, um, I'll
say, okay, your group needs to come up with…a creative way to teach this
concept to the rest of the class. So, solve this problem and then teach it to the rest
of us. And I support them, but I don't tell them what to do….To me, that's critical
thinking, like, here is this concept that you need to learn to an extent that you can
solve this problem and explain to other people what it is you learned so that they
can learn it.
Participant K related an experience with problem-solving that their students had during a
series of mock city council meetings held in their class.
One of them, it was really cute—they eventually realized that if they put
something on the agenda for Wednesday, …they [could] get a simple
majority to get it passed. Whereas, if they…were impulsively putting
things…up for a vote, they had to get a supermajority to get it to pass.
So, I think the city council meeting stuff…was really good for their critical
thinking. And then, problem-solving, you know you have the debating.
That was happening. They had to make a claim supported with evidence.
Theme Three: Promotes Rigor and Perseverance
This theme was prevalent among nine of the twelve interviewees (75%). The
frequency count was 51.
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When asked about the impact of PBL on the development of critical thinking,
Participant L responded,
I made sure that they were challenged—there was rigor…because I think even
through a project-based learning model…you can expect rigor, you can plan it to
where hey, this is not an easy thing. It's going to be a rigorous plan, and so they
have to be prepared for it.
Two participants discussed how they used Blooms Taxonomy (Bloom, 1956;
Krathwohl, 2002) to build rigor by guiding the development of student learning from the
concrete toward the more abstract levels of the model. Participant J contributed the
following,
I always…talk about Bloom's Taxonomy because I think that's a really
important piece of it. I think that one of the best takeaways from…my teacher
credential program was really being able to use that and really seeing how you
can develop and grow critical thinkers.
They later explained,
The Create piece is the top of the hierarchy, and so at any level, even in the very
beginning, when we are asking [them] to remember, to list, to recite, define, or
name, when we're introducing something, we're having the students, really, at a
basic level, be engaged, and through the, as I said, the into, the through part, we
are asking them to apply what they have learned, to analyze what they've learned.
Participant K, who emphasized their focus on developing the upper levels of Bloom’s,
further stated,
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So, every class, I just skipped over the first three. We're not going to talk about
Memorizing. We’re not going to talk about Understanding. Applying, they know
that well. We hit number four through six. So, here's Analyze, here's Evaluate,
and here's Create.
Participants D and H each spoke about the concept of rigor and the development
of perseverance in children. Participant D recounted an earth science project where
students were tasked with building a model of a seismograph.
I had a group of students whose product didn't work at all. I thought going in
that it was the most traditional design. It followed…how the typical
seismograph works. And it just wasn't working for them, and they got really
frustrated and they crumbled it. And I was just, like, okay, what are we going
to change, what are we going to do differently? And they said, well, what if
we, instead of using this, we tilt it and do it like a different way? And I heard
a lot of that—what if we did this instead?
They explained, “So, to me, a lot of critical thinking happens when things fail….So, we
need to let our students, not obviously, to the point of disaster, but let the students
struggle.” Participant. H reflected this idea also suggesting,
There's this weird through-line in society right now of participation trophies, and
kids are never allowed to fail. And that is really having an impact on kids’
creativity and critical thinking. If they sit down and they don't know it instantly,
they just want to abandon all hope. I don't know this—I give up!
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Table 7
Identified Impact of PBL on Critical Thinking
Theme
Incorporates questioning strategies

Sources
11

Frequency
97

Provides opportunities for deep problem-solving

11

62

Promotes rigor and Perseverance

9

51

Assessment of Critical Thinking in PBL
During the interviews, participants were asked to describe the way(s) that they
assessed their students’ development of critical thinking, specifically within the context
of project-based learning activities. Responses varied but ultimately resulted in three
emergent themes, (1) Formally assessed, (2) Informally assessed, and (3) Not assessed
(Table 8). The frequency counts ranged from 21 to 54.
Theme one: Informally Assessed
When asked about assessment of this area, eight of the 12 participants indicated
that the growth and development of critical thinking are informally assessed with their
students. This theme had a frequency count of 54.
Out of the eight teachers who aligned with this theme, five talked about the
collection of anecdotal evidence as a means of assessing students’ critical thinking
specifically, participants B, F, H, I, and J. As described during the interview, the
anecdotal data took the form of observation of students during work time. A
representative example comes from Participant B.
We look at how they've solved problems because as I'm walking around, I'm
hearing the disagreements. I have no problems with disagreements. I want to

150

see how they solve it. And those are the things that I put down and I write
down. So, this is something that’s not like a grade like, oh, you've got 90%.
When discussing how they assess students, Participant H added,
I think probably more formatively then cumulatively. I'm doing that critical
thinking, assessment, and I will pause. I will pause until they…say this is where
I need help. This is why I need help. This is what I think, and then I say, hey,
you're on the right track. So, I think I am, assessing communication, creativity,
[and] critical thinking all the time.
Participants E and J communicated their use of student to student interaction as a
means of informal assessment. Participant E remarked,
We teach the kids how to give peer formative feedback, and it could be as simple
as two glows and a grow. We also have rubrics that we deploy for kids—students
to give critical feedback to their peers.
Participant J stated, “And then another piece is the reflection piece. And oftentimes, you
know, we do a peer reflection, like how are they working together, as well as individual
reflection.”
The idea of reflection as a tool to informally assess student learning of critical
thinking was also conveyed by participants A and B. For instance, when speaking about
their use of written reflection, Participant A said,
So, the critical thinking, assessment is, basically, I used to think, and now I
understand…,with them hitting major points about what they used to think,
but also, what did you uncover about plastic. What did you uncover about
what it mean to be a person that is experiencing homelessness?
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They went on to stress,
That critical reflection, I would say is the most important part for us because
when you critically reflect, as you know, you think about something in a
different way, but you also think about how to move forward with it.
Theme Two: Formally Assessed
When asked, six of the 12 respondents indicated that they formally assess students
in the area of critical thinking. This theme had a frequency count of 67.
Participants B, K, and L detailed their use of rubrics and/or checklists to assess
critical thinking. Their remarks were exemplified by Participant K, who brought forth a
checklist that they used to assess and explained,
So, here's a first grade one. It's kind of like a checklist, and then, the way I do
my grading, it has these, but that's because I got it somewhere—the Emerging,
Developing, Meets, and Exceeds.
Participant K then described how students use the same checklist to self-assess. They
continued,
But what I tell the kids is like okay, you just split it in half, on this side, I'm
learning it, I can do it with help, I can do it without help, or I can teach it. So,
that's their One, Two, Three, Four. And then, at the beginning of class, they all
have their little marker, and at the bottom of the chalkboard…I have One, Two,
Three, Four. They know what that is. They take their marker and whatever…I
Can statement they’re working on, they put it, let's say they put it on the One, I’m
learning this. And I have some that are like, yeah, I can do this without help. But
then at the end of class they come back, and they’re like, can you move it? Did
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you improve your learning of this? And some of them are like, yeah, I can teach
this. So those kids raise their hands so that the ones that are struggling still can
see who their go-to people are in class.
Participant B mentioned their use of rubrics remarking,
We get together as a team and decide what the rubric is. So, we have one for
creativity, we have one for—there's the writing rubric, and there's the model
rubric. There’s the brochure…rubric. And each one uses some type of critical
thinking.
In addition to specifically mentioning checklists and/or rubrics, five of the
respondents who formally assessed the development of critical thinking discussed their
evaluation of student work product as the basis of measurement. Participant H revealed,
“I would never do a final assessment on a project or a unit that didn’t include some sort
of critical thinking. That could be drawing a picture, it could be making a video, it could
be writing an essay.” Participant F also noted,
While project-based learning is all done collaboratively in a group setting, there's
still ways in which I encourage my students to add their own personal touch to it,
which would showcase in the writing piece. So, there would be writing
assessments that I would use…, and their presentation I would use as an
assessment.
The ability of students to explain their learning was also cited by three of the
participants that formally assessed this area. Participant H provided an example.
If you can say, when you're explaining your Viking ship, well, I used this kind
of wood because that was what was found in Norway at this time and I made it
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this high. And…I didn’t put any windows until it got to this level, and I used
this cloth for the sails, and then made sure there were this many bedrooms
because usually in a Viking ship there were this many, there were probably
about 50 to 70 people on a ship of this size. And this represents, like every
inch equals a foot, and that's why it's 42 inches long. So, they're really
showing me…how they got there. The product is amazing evidence of hard
work, but the critical thinking, frequently goes into the planning and
explaining and not just the creating.
Theme Three: Not Assessed
When asked, 50% of participants (six out of 12) indicated that they did not assess
critical thinking with their students. This theme had a frequency count of 21. Several
respondents said their focus in terms of assessments was on student progress toward
mastery of the state standards taught. For instance, Participant E offered this explanation,
When I do project-based learning there's multiple layers to it. I'm still teaching a
standard and I'm looking for a thematic unit to incorporate specific targeted
standards within it. So, I'm going to be assessing those formatively through
vocabulary development, direct quizzes, and then a benchmark, a final benchmark
that assesses that standard.
Participant E later clarified,
I'm basing it on standards that incorporate, that I would say, lend themselves
to the 4Cs and designing inquiry-based projects that are going to, you know,
demand, the students develop those skills in order to be successful. But I'm
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not going to, I'm not assessing a kid’s critical, like specific, like your critical
thinking,
Participant also D remarked, “I don't do formal assessment because it's not on our
report card.” Participant G added,
I don't. If I were the perfect teacher, I would have a rubric I would be using
and checking off and making notes on. But I am not the perfect teacher so, I
guess just through observation and encouragement and because I know my
students intimately.
Participant C, when considering their assessment of this area remarked, “I've not
assessed critical thinking in a project, I've not done that….I just haven't isolated that as
the skill because usually, frankly, my projects are more in collaboration and
communication.”
Table 8
Identified Assessment of Critical Thinking in PBL
Theme

Sources
8

Frequency
54

Formally assessed

6

67

Not assessed

6

21

Informally assessed

Research Question 2: The Impact of Project-based Learning on Development of
Communication
The second research question sought to answer: How does participation in
project-based learning impact K-5 students’ development of communication as perceived
by elementary charter school teachers? Among the 12 participants, four themes
emerged, which ranged in frequency counts from 35 to 123 ( Table 9). The themes
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included, (1) Equips students with multiple communication modes, (2) Provides varied
opportunities for discussion, (3) Creates a safe space for skill development, and (4)
Leverages the collaborative process.
Theme One: Equips Students with Multiple Modes of Communication
When asked about the impact of project based learning on the development of
communication, 100% of participants (12 of 12) provided data aligned with this theme.
The frequency rate was 122. When discussing the different modes of communication
evident with their students, Participant C responded, “It is communication whether you're
communicating through writing, speaking, listening, reflecting on what you learn, writing
thank you notes, class discussions, keeping a journal.” They went on to say,
And then, you know, and again with young children, it's like well, what are
the different ways? If I have children who are not speaking English, how are
they going to communicate their learning, their thoughts, their ideas, if they're
not speaking the language? So, we really have to be thoughtful about, you
know, giving lots of ways to communicate—through drawings, through play,
through role play, through music through puppetry, through art, you know?
They concluded, “Just so many different ways to communicate.”
Participant L stressed the importance of providing opportunities for language
development to students learning English.
The key was, is the conversation piece, you know, where they had to—Some
projects required interviewing people. Some projects required asking
questions of other people.…So, they built up of their vocabulary—I think [that]
is what really kind of got them over the hump, when it came to the English
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language because we all know the more you use it, the more you're going to
learn. That's why we are so adamant as teachers, you know, answer with
complete sentences please. Because, if you only answer with one word, well,
you're learning one word, but if you're answering with a complete sentence,
you’re practicing five or six words. So, the projects were able to give them
the opportunity to use the verbal skills. Whereas maybe in a more traditional
teaching strategy, the number of times they spoke or how much they spoke
would be very minimal. And so, the project-based learning gave them that
opportunity to just expand on that.
Participant K also talked about meeting the needs of all learners by giving
students options for communication.
The communication part, that is a hard one because I have some kids, let's say
with apraxia. And so, it's not just getting your thoughts out into your mouth,
but it also has to do with writing as well.
They explained,
When [students] come into class, I greet them, and they get to pick their popsicle
stick. They don't know what it says, but it's one of the Bloom’s Analysis,
Evaluate, or Create—one of those words. And so, when they ask a question in
class, and everybody loves asking questions in class, they have to use that verb….
And so, asking questions, is something that, you get your metacognition
down….My kids with apraxia, instead of having metacognition and answering a
question, they get to ask questions….So, they can ask a question, and that counts
as communication because they're gathering maybe more information or
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whatever. Another way is…they can list something rather than debate because
debating is something that, it's a little higher thinking.
When speaking about their classroom environment and the development of
communication Participant J shared,
That one brings a smile to my face because I believe it's kind of like, it's messy.
You’re hearing communication….It's really just talking, it's conversations. It's
really, are you asking the right questions? Maybe you might have to—and that's
the thing with project-based learning, there's a lot of sub-lessons. So, there's sublessons of, working on collaboration skills, working on communication
skills….So, I think when you do project-based learning, it is loud, and it there's a
lot of interaction.
Participant H described a project centered around the American Civil Rights
Movement, through which their fifth grade students made connections with the
community and other stakeholders.
We got the rights to a play about Thurgood Marshall. And in order to prepare for
the play, we read Watsons Go to Birmingham. We did, we wrote questions for
someone who had participated in the peaceful protests around the civil rights
movement. We interviewed this gentleman. The kids, we got our questions down
to a really good, really solid, we knew who was asking what. We interviewed
him. We did a lot of research and writing about the Freedom Writers and other
pieces of the civil rights movement. We prepared a presentation for the
Sacramento County Board of Education as part of our project to make sure that
they were aware that this was a really important piece of, like this is a box that the
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kids wanted to check off on their application for global citizenship, and they
wanted to make sure that ours wasn't the only classroom or the only school that
was focusing on it….I think we only had four student speakers, but they all wrote
a letter that they presented to the board and they answered the board's questions.
And then we produced our play.
Participants F, A, B focused on writing as a means of communicating. For
example, Participant F stated, “There's always some type of writing, whether it's an
opinion writing that's tacked to it or an informative writing.” Participant A added,
They're also writing a lot, so the lesson, the reflection, there's always a writing
piece to the project, and they could also be communicating via an artifact they
make on the internet. It could be that they're developing a website, it could be
that they're designing a public…pamphlet to inform others.
Participant G focused on the idea of encouraging students to share through writing.
We do a lot of journal writing and a lot of different ways for them to write, not
just journals…, and I think kids really need to share. Some are shy, but when
you see other kids start to share, I think that encourages others and encourages
creativity.
Participant I made mention of presentations as a mode of communication for their
students. They shared,
So, there's lots of informal presentations—they’re explaining [their] reasoning
to each other and communicating their thoughts clearly. And then every once
in a while, maybe a couple times a term, they'll do a presentation to extended
family or friends.
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Participant D also reflected on an earth science project their students worked on.
With the seismographs, I had them present it. And what was really cool is with
just because of the language (this was the only real project we did this year), but
because of the language that I use, and the language that I model, I had one group
present and they said, it didn't work, and because of this, if we were to do it again,
we would do this—without prompting. And I was just blown away by that, that
they were able to know that that's how they should present their project.
Theme Two: Provides Varied Opportunities for Discussion
This theme emerged from the responses of 75% of participants, with nine of the
12 participants contributing data in this area. The frequency rate was 80. Using the
example of one of their projects, which focused on opening an ice cream parlor,
Participant F stated,
They're talking about their illustrations, they're talking about their final product,
they might be talking about their menu, their color scheme, their motto, their logo.
So, at the beginning it's slow, it's quiet, it's steady. Towards the end, it is
exponentially louder volume in the classroom. And it's developed through the
researching stage. They know that during the PBL time they come together as a
group, and they are conversing about topic blank. And it develops. I mean, we're
talking about like zero to 100 over the eight weeks, and the noise level gets a lot
louder, and all they want to do is PBL. All they want to do is converse with their
teammates.
Participant A also remarked,
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The communication is usually verbal or it's in writing. And they also
communicate when they give peer feedback, which is ongoing, depending on the
level of consult. They're communicating with me when they have their consults
for their projects. They're also communicating, at the end, in their presentation of
learning. They are communicating via a digital platform, or they are in an
exhibition room full of hundreds of people, and people are coming up to them and
asking them, so tell me about your project. And so, there's communication with
the larger community, there's communication with me, communication with
themselves.
Participant H added, “There needs to be communication with the teacher, and
almost like, I don't want to say communication with yourself, but there's a lot of like selftalk that has to take place when you're doing a project.” They provided examples of what
this student discourse might sound like.
I can look at the big picture and focus on the details. I can do this—I can do
this. I'm smart. I know where to find the materials, or if I don't know where
to find the materials, I know who to ask—my teacher or my teammates. And I
know what question to ask because I'm a good communicator. And if I don't
know the question to ask, I can say to my teacher leader, I'm a little stuck. I'm
trying to figure out why Rembrandt used blue here when every other artists
was using yellow to paint the same building. How do you think…I might go
about figuring out why that is?
Participant G said, “the vast majority of the communication between students happens
once they're planning a project and either doing research together or actually creating,
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you know, any pieces that they're going to present.” This was consistent with Participant
J who added, “It's really just talking, it's conversations. It's really, are you asking the
right questions?”
When describing how they create opportunities for students to engage in
discussion, Participant L explained,
For example, the young man who did the project on the fishing. You know, he
went and interviewed a fishing guide. We got a hold of a fishing guide locally
and we reached out to him and I said, one of my students is doing a project on
fishing and possibly being a fishing guide, and he'd love to interview you and
kind of get the insights of what the job entails.
Theme Three: Creates a Safe Space for Skill Development
When discussing the area of communication, this theme was reflected in the data
of 75% of respondents (eight out of 12). The frequency count was 96. When speaking
about communication in their classroom, Participant H shared some of the feedback that
they received from students.
One thing kids have said is they feel a lot more confident sharing their answers,
doing presentations, speaking in public, because we just practice so much. I think
that's really strong. This helps second language learners too…. I noticed that the
more other kids communicate, that other kids are brave, the more academic
vocabulary, the second language learners, are hearing, the faster they're willing to
also dive into the communication piece.
Later in the interview, Participant H explained how they practiced and modeled
communication skills with their students,
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Even, before I say break into groups, you know, we may have like a model group
in front of the class where we're like talking about—Okay, so if this person is in
charge of this and this person is in charge of that, what questions could they be
asking each other to, how could they be communicating what they need? What
questions, should they be asking? So, then we have come up with this whole list
of questions that we all decide on as a class or needs that we decide on in the
classroom when we're doing to project, and that's up there to prompt them. You
may not have words on there but maybe on the board in kindergarten there's like a
question mark—remember to ask questions; there's a heart—remember to be
kind; there's an ear—remember to listen twice as much as you talk; there's a
book—remember that there's always a way to find knowledge and information;
and maybe there's like a smiley face that reminds them of me. If you're really
stuck, communicate with your teacher.
Participant L added to the idea of opportunities for practice of communication skills.
For me, it was very important that they learn and practice those public
speaking skills because I think we have a lot of kids that…go to school and
they never get that opportunity to stand up and speak. And so, when we ask
[them] to do it in high school…they're lost, they have no idea how to handle
themselves.
They went on to say,
One of my goals, through the project, is to make sure that there's a section in
there that requires them to present, to present verbally or [in writing] or both,
…communicate with peers, communicate with adults, communicate with
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community members, professionals…. And so, the actual communication…is
one of the bigger things that we work on during the projects.
Participant F discussed the development of their classroom culture in this way,
“At the beginning parts of the stage, they're very shy. As we go through the weeks of the
process of inquiry, the development of the communication between student and student is
much greater.” They continued,
It's not organic, some of it must be forced and massaged and guided and herded
almost into these type of conversations. Scaffolds are definitely in place from
what we look for in research. How do we research a slogan? How do we
research different animal adaptations? And there are scaffolds in communicating
that way. There's also scaffolds in the organization piece and how they gather
their data. Where does their data live? How do they communicate this research
finding in an organized way?
Participant D discussed the approach to conflict resolution in their classroom and
their role in that process.
When there's a conflict between students, I don't jump in and solve it. I very
much act as a mediator, unless, and there's been a few, you punch the kid, that's
not okay. But in general, I provide a platform for them to communicate and ask
them to communicate verbally in a way that they haven't really been asked to
before because they view adults as the information givers and they're the
information, receivers. By the end of the year, they get it. They know how to
communicate. But at the beginning of the year, I do a lot of modeling of
disagreements….What's a mean or disrespectful disagreement and what's a
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respectful disagreement? How can we disagree respectfully and express what
we're thinking in a way that's going to lead to a solution rather than just escalate
an argument?
Theme Four: Leverages the Collaborative Process
This theme included data from eight out of 12 participants. The frequency count
was 36. One example was from Participant E, who discussed their approach to
communication.
I think, starting with developing teams and developing team roles and norms is
something I do at the beginning of the year and then carry teaching those skills
directly throughout. So, I think one…of the pitfalls of any project or any
collaborative effort is that we don't really intentionally teach team structures. So,
I have the kids create team norms for how they're going to interact with one
another and then also what they'll do if people aren't following the norms, and
then also identify team roles….So, it's important to define roles and give them
some responsibility, and then they can start that collaboration process from a
place of hey, I know that you need to do this, and I need to do this—and then also
including a problem-solving protocol for when they end up, inevitably having
conflict.
When asked about any perceived link between communication and collaboration they
said, “I would definitely say communication and collaboration are combined. So, I
wouldn't, I mean, I think they kind of go hand in hand.”
Participant G also contributed to the idea of communication within the
collaborative process. They remarked, “A group or partners are having to figure out how
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they're all going to present equally, or who is going to present which part, that would be
communication and collaboration skills.” Participant H agreed suggesting, “Sometimes
project based learning—I mean, the collaboration piece there has to be a lot of
communication.”
Participant B spoke on the importance of communication within teams, using a
fourth grade project on California missions as an example. They shared, “[Students]
create their own leadership…once they've decided what mission they're going to pick
because they have to persuade each other. So, everyone gets an idea, but then they have
to work at persuading.” Participant I also weighed in on the topic of team dynamics and
communication in their classroom.
I think that's everyone being an active participant in one way or another. I
think it looks like clear communication. One of the pitfalls of group work is,
so and so does all that and the other people are goofing off—so, clear
communication so everyone understands what the other people are doing and
how it's going to work together.
Participant D asserted, “Communication, compromise, teaching—I think a lot of that. It's
very similar to…communication, but it's not one person…[who] is in charge, and
everyone else is listening.”
Participant A discussed the level of communication required of their students
when working in groups.
You know that in the collaborative process there's ongoing communication.
And so, to get kids in that collaborative mode, we begin by giving them
questions because not all kids come to our school, knowing how to pose
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questions. Some kids will remain quiet. But if they have sentence stems or
question stems, they're more likely to engage. So, there's one of those on the
table. And once they start hearing the group, the classroom, they hear that in
the background, they start to embed it. And so, they're learning how to
communicate effectively and deeply.
Table 9
Identified Impact of PBL on Communication
Theme
Equips students with multiple modes of
communication

Sources

Frequency

12

123

Provides varied opportunities for discussion

9

80

Creates a safe space for skill development

8

96

Leverages the collaborative process

8

36

Assessment of Communication in PBL
When asked about their assessment of communication in the context of projectbased learning, participants shared a variety of approaches, however, three distinct
themes emerged. They included (1) Student-produced work, (2) Rubrics and/or
checklists, and (3) Informally assessed (Table 10). It should be noted that respondents
often discussed the formal assessment of certain elements of communication and the
informal assessment of others. The frequency count for this question ranged from 24 to
57.
Theme One: Student-Produced Work
When responding to this question, 92% of participants (11 out of 12) indicated
that they assessed communication based on the work their students produced through the
process of project-based learning. The frequency count for this theme was 68. One area
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of evaluation focus was the student presentation at the conclusion of the project. This
was exemplified by Participant J, who stated, “Oftentimes the presentations, the final
project can be used as an assessment.” Participant C also shared their thoughts on this
idea saying, “It depends on what I'm assessing in terms of communication—like I might
do presentation skills.” They also remarked,
For our podcast, there was an example where I really drilled down. Okay, are
they speaking loudly and clearly? Are they listening to one another? Are
they sharing ideas? Are they listening to ideas? That's what I mean about,
like that, then I'm drilling down on those.
Participant H explained their assessment of student presentations in this way, “With the
finished product, they have to communicate about what it is, why they chose this, why
they, chose to solve the problem this way, and why they created this product—why they
created this solution.” They then added, “The communication itself is a good assessment
tool. How well can you explain what you did, why you did it, how you figured that out?”
Participant I described how they prepared students for the presentation of their
learning.
We set an expectation. What is the point? Who's your audience? What are you
supposed to communicate? And then, how do we know it was successful? So,
we talk about it beforehand. Then, they deliver the formal presentations, not the
informal ones….And then, we have a one-on-one chat afterwards, where we go
over what went well, what could be improved for next time.
In addition to the assessment of student presentations, written student work
products were discussed as a basis for evaluation. For example, Participant H remarked,
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“By third grade, they should be able to write out…some basics of—I chose this problem
to solve, because…I chose this solution because…the biggest question I had during my
research was….They should be able to communicate in writing.” Participant F also
expressed, “Assessing and communication¾again, I would go back to the written piece
because writing is a form of communication.” They later commented, “The writing is
assessed,…that's the formal piece.”
Participant L detailed their assessment of written interview questions. “If it
was…an interview, I would…make sure that their questions were professionally written,
academically written.”
Theme Two: Rubrics and/or Checklists
Evidence for this theme was observed in the data of seven out of 12 (58%) of
participants. The frequency rate was 24. Participant K described their assessment of
communication using a checklist in this way,
Okay, so down here, speaking and listening—so, I go over these right here.
And that's how I—so, are they listening in class? Are they participating in a
class? I can explain my own thinking and ideas after discussion. I can ask
and answer questions.

.

Participant A shared that they didn’t use rubrics and described the process through
which they and their students collaboratively develop assessments.
They know how they're going to be assessed based on quality indicators for the
project. That's something I haven't talked about. Because we are not graded,
teachers and students co-create quality indicators for project outcomes. So, let's
just say that the students are going to make a website. So, I will put up a website
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designed at an appropriate level, and I'll ask them, what makes this website
beautiful? Why is it a beautiful piece of work? And they'll tell me well, the font
is easy to read. I can navigate it easily. So, those quality indicators become the
checklist.
When explaining their use of a rubric, Participant E remarked, “There's actually
speaking and listening standards that directly assess it. So, we're slowly building those
skills, in a lot of ways.”
Participant C explained their modification of an existing project-based learning
rubric to measure student performance more accurately. They opined,
The one thing I don't like about the PBLWorks rubric is the way it's like
Always, Sometimes, Never as the indicators. And so, usually, I change those
to Not yet, With help, By myself. So, it's more like Marzano’s scale because I
think that's more helpful to me in terms of assessing.
Theme Three: Informally Assessed
When responding to this question 50% of the 12 participants indicated that they
did not formerly assess some or all elements of communication. The frequency count
was 58.
Participants C, D, and F conveyed that observation was an assessment tool they
used for communication. For example, Participant D asserted, “Observations, I don't do a
lot of formal—I get to know my students really well. And so, I don't do a lot of formal.”
They added,
Like, I don't know how you would. I guess you could give them a test on it. I
don’t—to me that wouldn’t be beneficial. I do anecdotal evidence. I watch
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when they're working together. I watch all the groups and I say, that person,
just used—and I don't actually write it down, but, I keep track. I'm like, that
person used a good phrase and was able to help another student, or that person.
Participant C spoke about their use of observation and went on to detail how their
students participated in the assessment process.
How do I assess [communication]? Mainly through observation. Also, I use
peer or self-assessments, even with young children, you know, again, isolating
and [asking], what do you think? Did you…share ideas with your team…in
that group discussion? Did you give feedback? Did, you know—and then
really having them reflect on…did I do it?
Participant B shared their use of student self-reflection as an assessment tool and
also described how they use peer evaluation and conferencing as a means of
measurement.
We have the model. We have the writing. And then, we have one where they
grade each other, they evaluate each other….So, that would be the rubric on
how it worked out. And then I give my own…evaluation, and that's where we
individually talk to each of them and say here are where your strengths are—
here's [what] we need to work on.
Participant B concluded, “I only see [the peer evaluations], and then I sit and talk with
them about their areas….it's very private, and I, you know, kids can get a little extreme,
and so I'm very careful with that one.” Participant E offered yet another example of peer
evaluation in the area of communication within their practice.
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We do pop-up debates, where half the class [is] in a debate and then they have
another student behind them that's assessing their participation in the debate.
Did they state a clear claim? Did they back it up with evidence? Were they
able to rebuttal? Did they use a clear voice? You know, are they speaking
well? Are they being respectful? And that student is providing them
feedback.
Participant F explained how they use conferences with groups and one-on-one
meetings with students.
The informal piece would be small conferences, when I confer with each group
individually, about their findings and make sure that each student has an
opportunity to speak. And if they don't, then I may invite a quieter student to
converse with him or her about the process of this research or the process of
whatever stage we're at in our PBL.
Table 10
Identified Assessment of Communication in PBL
Theme
Student-produced work

Sources
11

Frequency
68

Rubrics and/or checklists

7

24

Informally Assessed

6

58

Research Question 3: The Impact of Project-based Learning on Development of
Creativity
The third research question sought to answer the question: How does
participation in project-based learning impact K-5 students’ development of creativity as
perceived by elementary charter school teachers? Among the 12 participants, four
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themes emerged, which ranged in frequency counts from 46 to 176 (Table 11). The
themes included (1) Cultivates an inquiry-driven learning environment, (2) Promotes
student voice and choice, (3) Supports production of student-created artifacts, and (4)
Fosters creative problem-solving.
Theme One: Cultivates an Inquiry-Driven Learning Environment
Based on the responses from 12 sources and with 176 frequencies, this theme
emerged as the most dominant. All twelve interviewees (100%) provided input that
related to this area. One such example was given by Participant J, who detailed their
thoughts on “creating an environment for curiosity.”
I really believe that in the classroom or in the home, you want to have items that
inspire questions, that inspire curiosity, that inspire, open answers—there's not
always one answer. So, what does that look like? Sometimes that looks like
coming into the house or waking up in the morning, there's music playing, or
there's something online or there is a newspaper article. There's something that
you can do to get them involved, and really inspire them somehow. And if that
doesn't work, then you’ve got to keep at it, you just don't give up, you keep
trying.
Participant H when describing their learning environment disclosed,
We're all about creative solutions. We talk, every day about how you are the
only you that ever was and ever will be. There's no one else that has your gifts
and talents, your passions, that knows the people that you know. I am
counting on you to change the world in your one special way. That means
you're going to have to be creative and resourceful.
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They further explained,
So, we are being creative, all the time. What's a creative way we can solve this
problem? What's a creative way we can describe this? What’s a creative way we
can help this person who's having a bad day? What's a different way we can solve
this math problem? What’s a different way we can explain why this is the
answer?
Participant A also shared their insights on this topic stating,
Our kids are so creative. We used to have a makerspace, but this year since our
enrollment is ballooning, we had to not have the makerspace, so we have a
classroom [available] for kids. That's a challenge for us because we are a big
creativity school, but it's also forcing creativity back into the classroom. My
classroom actually looks like a makerspace because it's something that I
fundamentally believe in—kids should be able to create.
The idea of giving students options for creative expression was mentioned by
several participants including, Participant E, who when talking about “providing a lot of
mediums,” gave the following examples, “video cameras, microphones, poster boards,
markers, post its, things for them to create.” They then added, “I oftentimes will bring in
a lot of cardboard and glue and, you know, recycled materials for them to create final
products, or like mock-ups—prototypes of something to go along with what they're
doing.”
Participant G communicated how their students showed their learning in different
ways using a project on Native American tribes as an example. They remarked,
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“Creativity, a lot of that goes into the PBL projects. I really like that those allow for kids
to actually show what they know, in different ways and using their creativity.”
Participant G further explained,
[Students will say] we want to make up a song that has to do with the Sacramento
River because some of the…Native Americans live near the Sacramento River, so
we're going to make up a song. Or we know that they danced to bring rain, and
so we're going to make up our own rain dance.
When discussing the structure of their classroom learning environment,
Participant B remarked,
When you let go. You get so much in return. And that's one thing, especially with
the transition from third grade to fourth grade. They're very used to structure. So,
when they come to fourth grade…there's a chaotic form of structure. There's this
foundation….I use this honor code. We are a hard working. We're outstanding. I
want to see outstanding….I want organized. We're still organized, we clean up
our messes, and we're still respectful to each other. And then I let them at it. And
that's where the beauty comes. I love projects, especially at the end when all the
writing, all the hard work, all the research, everything comes together and then
they create.
Theme Two: Promotes Student Voice and Choice
This theme appeared in the responses of 11 of the 12 participants (92%), with a
frequency count of 79. When referring to this topic, Participant J remarked, “I think
project-based learning, it's open, it's not one size fits all.” Also representative of this
group was Participant H who asserted, “The more control and ownership that [students]
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have, the more engaged they are and the more they actually learn.” They went on to
emphasize, “Yes, the Common Core…but also those 21st century skills of
communication, collaboration creativity and critical thinking. Oh, for heaven's sakes,
the more control, the more ownership, the better.” The notion of student ownership was
also echoed by Participant E who said, “To have an authentic project [you] should really
let the students drive the end product.” For their part, Participant K used an example
where students explored city government to make their point about student agency.
Any group’s going to be different, they're going to have their own little ideas.
When they come up with some of their ideas, like for instance with in the city
council meeting once, they came up with ideas that were not possible to actualize,
I let them make those mistakes.
Participant L focused on allowing students to choose their own projects by tapping into
previous learning.
The effect of teachers that are good at activating prior knowledge—you get a lot
of creativity from that. But again, not many teachers do that or do a good job of
it. So, what the project-based learning does is it allows [students] to think about
scenarios that they've thought about in the past, or the things that they've thought
about in the past. You know what, if I had the opportunity to do this I would do
it. And then, this is what I would do. That's what I would do. So, it opens the
door for them to think creatively….And once that…creativity window opens, it
continues to offer more opportunities for them to use that creativity.
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Participant I also described a student-selected project on invasive species. After selecting
the species and conducting research, the student created a final product, designed to make
an impact on the community.
He developed a pamphlet about the wild boar population in our hills around us.
And then, he went to a Boy Scout troop, and he handed out the pamphlets he'd
made, and he gave an oral presentation about this invasive species. And so, the
whole thing was creative, he had to kind of figure out what he wanted to research,
and how he wanted to present it, and why that was important—that was on him.
Participant A also provided an illustration of student voice and choice in their classroom.
We have an initial project at the beginning of the year which is a passion project
around getting to know students, and getting to see how well they can write, how
well they can read, how well they can speak. When they can genuinely research
something they love, they're more likely, and this is like for 20 years, I have seen
that kids are more likely to engage in something that is authentically interesting to
them.
Later in the interview Participant A summarized, “So, the reason for passion projects, is
that…it's giving a student authentic voice into something they really love. I mean it is—
t's PBL, but it is definitely student-centered PBL (Appendix P ).”
Theme Three: Supports Production of Student-Created Artifacts
Data related to this theme was discussed by nine of the 12 participants, with a
frequency count of 46. Participant C commented, “Let's just think about PBL. The whole
idea of project-based learning is answering a driving question or creating some kind of
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product. It's inherently creative because you are using your knowledge, what you already
know, building on it, and then making something new.” Participant A weighed in.
In PBL there's always an artifact at the end. So, what is going to be the outcome?
So, to foster creativity. I won't set in stone—you're making this. I won't say
you're making this. I've seen the projects where everybody makes this and there's
no creativity in it.
Participant G, referring back to two projects they had described earlier in the
interview, said,
Both of the projects have a final piece of some sort, where [students] are required
to decide how they're going to present their project, whether it's doing the trifold
and having Native American artifacts, or art projects or something that they've
created on their own or in their group to use on PBL night.
Participant H provided yet another example,
We used to end, every time…we’d study something. We're studying
Renaissance, we finished with an art project. So, we always would finish with
an art project as part of our capstone for whatever it was we were studying.
Participant J also contributed to this theme by connecting student-created artifacts
to creation of story.
That's why project-based learning works because you're able to tie in, and it's kind
of like project-based learning allows for the creation of learning artifacts. And
learning artifacts, similar to what an artifact is, it's something that you hold on to
that helps hold a story, and so…if you can tie that to a learning memory, then that
works.
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Theme Four: Fostering Creative Problem-Solving
This theme was evident in the responses of eight participants (67%), with a
frequency count of 85. Participant E was representative of the responses.
They also should be able to be creative in their thinking. So, you know that
History Matters project? If a student wants to argue very creatively that the alarm
clock is the most influential invent[ion], it has the most influence on modern
society, then I think it's important to let them use their creativity to come up with
evidence that supports that claim, and not kind of stifle that by saying, oh yeah,
that's not right,…you should look at, you know, the legal system. So, I think
when you create a project that has a lot of paths to walk down that you should
allow those kids to explore those paths.
Participant D spoke about the need to challenge students’ definition of creativity
beyond that of just being artistic.
It can be creative thinking and, and that can go along with critical thinking and
problem-solving as well. and kind of expanding their thoughts on creativity. I
think giving them a platform where they're able to be creative…besides art
class. They oftentimes aren't given a lot of choice, and a lot of openendedness. And so, I don't give them answers to pretty much anything on the
project. I say, you'll figure it out.
Participant K contributed to this topic stating,
Because we start with the driving question in project-based learning, we don't
know what the kids are going to come up with. They're usually really creative,
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they can come up with reasons that you know—how to solve the problem. And
then a lot of kids don't realize that creating something is actually learning.
Another participant described the process whereby teams of students solved problems
when going through the steps of starting a business. Participant F commented,
So, the research, I guess, can be looked at in two different ways. One is more
formal research of the content, while another one could be research in creativity.
How is it that we shall display our information on our trifold? Do you want to
design your hat for your ice cream parlor business? How is it that you want to
create your menu? What is your logo? What's your slogan? What's your jingle
that you're going to create for your project? And we foster creativity by
researching what other business people have done already.
Participant H communicated the idea of soliciting student input when developing
assessments. “There's a lot of creative thinking. Well, why don't you guys write the
questions for the test. Turn it in to me. I'll use the best questions that you give. “
They further stated,
Or here's a problem, you know, just explain to me, one-on-one how you would
solve this problem. And it doesn't have to be a math problem. They could be I
have this new puppy and she keeps peeing on the carpet. Well, okay, let's talk
about how you would, how you would solve that problem?
Participant C contemplated the idea of problem-solving and creativity.
Let’s just think about PBL. The whole idea of project-based learning is answering
a driving question or creating some kind of product. It’s inherently creative
because you are using your knowledge, what you already know, building on it,
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and then making something new. It’s having the original ideas, you know—not
only the ideas at the end but the ideas throughout the learning process, your
questions are creative right? You’re—what do you want to know? How do you
want to solve this? How do you think we should find the answers? How should
we go research?...The inquiry process itself—that is a creative process. So, it’s
not just the product but it’s that whole process of learning that I think is really
creative in PBL. You know, really thinking about creativity, just thinking about
how project design allows and asks children to do that. Like, by the sheer idea of
I’m asking you to solve a problem or answer a big question. For example, my
class last year right before COVID, we designed a sensory path….When we have
rainy days or air quality, we have indoor recess—my kids don’t get any
movement. So, we decided to solve that problem.
They considered, “So, for example, that would have been a great project, I think, for me
to really teach into creativity because it really asked kids to think of new ways to do
indoor recess.”
Table 11
Identified Impact of PBL on Creativity
Theme
Cultivates an inquiry-driven learning environment

Sources
12

Frequency
176

Promotes student voice and choice

11

79

Supports production of student-created artifacts

9

46

Fosters creative problem-solving

8

85
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Assessment of Creativity in PBL
During the interviews, participants were asked to share their approach to the
assessment of creativity within project-based learning activities. After coding the data,
three themes emerged, (1) Formerly assessed, (2) Informally assessed, and (3) Not
assessed (Table 12). The frequency count for this theme ranged from eight to 32.
Theme One: Assessed informally
Six of the 12 participants (50%) indicated that they informally assessed students
in this area at one level or another. The frequency count was 32. One example came
from Participant B who explained,
For me, and for knowing where they are in their skills, it's anecdotal and seeing
kind of what they are able to do artistically. Is theirs different from other
[persons]? Are they sticking to what they believe and what they really want to do,
or are they going to go with the crowd?
When reflecting on their approach to assessing this area, Participant H concurred,
“I think probably more formatively then cumulatively.” They later added,
On cumulative assessments, I really appreciate giving them at least one
creative thing to do. How would you solve this problem in a different way?
Write or draw something that's, like, original to you. Draw a picture of
something that you…learned about—kind of helps really solidify that
knowledge in this little creative way.
Participant A provided an example of how the assessment of creativity is evidenced in
their classroom.
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I will say, you need to generate a public announcement, and it is going to be this
size. And based on this model, what would you say would make a beautiful piece
of work that's going to inform the public? And so, that is where we'll get those
quality indicators, and there's always that habit of flexibility, which is one of our
habits.
They went on,
And so, the group will usually agree on one artifact that they're going to create,
and I'm open to that. So, having and talking about the concept of power in the
classroom, which is something that is very diminished at our school—power
structures are very diminished. We're more about what is it that you're wanting to
create and pitch it—create a pitch, and what do other kids think of that? What is
the feedback you get? And how will it be a beautiful piece of work?
Theme Two: Formally Assessed
When asked about assessment, four of 12 participants (33%) indicated that they
formally assessed creativity. The frequency count for this theme was 32. When speaking
of their use of a rubric to assess this skill area, Participant B Participant stated, “We have
one for creativity.”
Participant K, who explained their use of checklists and Bloom’s Taxonomy
earlier in the interview remarked, “They have to satisfy the verb. Did they improve it?
And a lot of it is, does it go faster? Does it go higher? Does it go lower? Participant K
also made mention of a series of projects their students completed in conjunction with the
Public Broadcasting System (PBS). Of this experience they recalled,
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Oftentimes, there was a time criterion. And so, when they realize there's a time
crunch, that they have to improve something, that makes it competitive, and
sometimes they can’t. Sometimes they fail. And so, I would say that I didn't want
to judge it on whether it failed or succeeded. It was more, did you improve the
original design?...And sometimes the answer was no. [And I would say], but
you're still learning, so…you could think about what you would change next time.
Participant L also shared,
It's going back to the rubric, and it's a little more difficult to do, but I would judge
the level of creativity that they use, whether it was general or unique or something
just astonishing that just kind of blows your mind—so, putting together a rubric
that pushed for that maximum creativity.
Along that same line of thinking Participant G added,
Well, I wouldn't say it's based on a level of creativity, but that would be most
likely on the rubric, in terms of what extra did you add to your presentation to
engage your audience. Did you add something to your presentation, beyond your
trifold and whatever you had on display? Was there some further form of
interactive activity or performance that you had?
Theme three: Not Assessed
While most participants indicated some level of assessment of creativity in
project-based learning, four of the 12 (33%) communicated that they did not assess this
area. The frequency count for this theme was eight. Participant D reiterated their earlier
comment on assessment saying, “That's another one that's not on our report card, so I
don't do a formal assessment.”
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Participant E, who’s school issues standards-based report cards shared earlier in
the interview, “I'm not assessing individual 4Cs. There's never been a point—I think
maybe early in my PBL kind of implementation I might have done something like that.”
When considering creativity, Participant C stated,
I haven't assessed that….I'm really sort of skeptical of that too. I guess it's like
looking at kids to see if they have new ideas in a given situation or do they, you
know, but I've never tried that. I have not assessed kids’ creativity.
When describing how the assessment of creativity was incorporated into their project
rubric Participant F remarked,
I mean, I don't know if it's more so creativity, when it comes to a rubric. There
are baseline things that we are looking for in their diorama, for example. They
need to have X,Y, and Z. So, we make sure that the rubric has some creativity
pieces that we're looking for.
They elaborated,
One example would be if a student is researching about, okay, my research was
on elephants. So, let's say my research is on elephants. One example of creativity
is did you include two other animals that lived in that habitat, as well with the
elephants? And that would be on the rubric….And that would be an example of
how we assessed creativity.
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Table 12
Identified Assessment of Creativity in PBL
Theme

Sources
6

Frequency
32

Assessed formally

4

32

Not assessed

4

8

Assessed informally

Research Question 4: The Impact of Project-based Learning on Development of
Collaboration
The fourth research question sought to answer: How does participation in projectbased learning impact K-5 students’ development of collaboration as perceived by
elementary charter school teachers? Through analysis of the data four dominant themes
emerged among the 12 participants. They included (1) Develops team structures, norms
and routines; (2) Provides inclusive opportunities for all learners; (3) Builds a studentcentered classroom culture; and (4) Encourages student autonomy and agency. The
themes ranged in frequency count from 62 to 102 (Table 13).
Theme One: Develops Team Structures, Norms, and Routines
An analysis of interview data revealed alignment of this theme with the responses
of 83% of participants. The frequency count was 102. Participant E’s contribution was
one example. “I think, starting with developing teams and developing team roles and
norms is something I do at the beginning of the year and then carry teaching those skills
directly throughout.” They continued,
So, I think one of the pitfalls of any project or any collaborative effort is that we
don't really intentionally teach team structures. So, I have the kids create team
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norms for how they're going to interact with one another and then also what
they'll do if people aren't following the norms and then also identify team roles.
They also stressed the importance of “including a problem solving protocol for when they
end up, inevitably having conflict.”
Participant C added, “You really have to scaffold collaboration.” They elaborated,
I think a lot of teachers assume that they're just going to be able to do it. And I
think it really helps to break it down and give them chances to practice in, like,
kind of small doses in a way, and then build to…doing a podcast together. So, I
think it's important to teach like, little, it's almost like mini…lessons, that…enable
kids to be successful in the end.
Participant H also discussed how collaboration skills are developed with their students.
When they're collaborating, we've not only talked about this is what a good
collaborative group looks like. Here are the different jobs that people do in a
collaborative group. Here's my job while we're collaborating—but also, they feel
safe with each other….And then we practice what…collaboration is going to look
like, what successful collaboration is, what good use of time is like, what it's like
to encourage people.
They explained,
We practice all the jobs—who's the recorder, who's the reporter, who's the
facilitator, who's the creative engineer—whatever we decide to make all
their…job titles. So, we practice a lot.
When discussing their view of how roles and responsibilities within teams
develop, Participant I posited,
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So, people, when they're in a group, naturally fall into particular roles. Eventually
a leader will evolve because that's just how society works—how humans interact
with each other. Eventually, there's going to be one person who's going to be the
one mainly typing or whatever. So, people fall into roles naturally. And I think
teaching kids to define what some of those natural roles are and see what they like
to do, but also giving them opportunities to try different things, is helpful.
Several participants described some of the challenges that come with the
development of collaborative practices, including Participant G who suggested,
PBL, is awesome, but it can be very stressful, and it's a lot of classroom
management, and a lot of teachers, I think, get scared of letting kids just go and
just letting them work in groups. [The] classroom gets loud, and kids get off-task,
and there’s lots of opportunities for somebody to be doing all the work and other
kids to be doing nothing, and it's tough.
Participant B talked about their approach to supporting students who struggle with
working in collaborative teams. She drew comparisons between previous grades, where
students may have had a more traditional classroom structure, versus their fourth grade
class.
If they don't know how to work as a group. They don't know how to collaborate
and they don't want to. You'll be amazed at how much they learn to collaborate
when they have the option of the Mrs.—I call it the Mrs. [X] way or the third
grade teacher way? Do you want me to be a third grade teacher or do you want
me to be a fourth grade teacher? And trust me, we have some really creative,
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they're great teachers. It’s not anything against them. It's just helping [students]
see the difference of do you want freedom, or do you want to be put in a box?
Theme Two: Provides Inclusive Opportunities for All Learners
This theme appeared in the responses of nine sources (75%), with 92 frequencies.
Participant J’s comments were indicative of others as they shared their perception of PBL
as a means to meet the needs of each student in their class.
The collaboration, I think that's where we can engage all students. We can
hopefully be able to reach students who might not be able to be reached through
other ways. I feel like project-based learning can almost level the playing field, in
some ways (with the skilled teacher) to be inclusive. So, I'd say that the best
thing is just to make sure…that all students are involved and [included].
Participant K was especially concerned with differentiating for their students with
disabilities, thus allowing them to participate in collaborative activities. They provided
the following example, “[Collaboration,] it’s really noisy sometimes, which is fine except
if I have some kids that are very sensitive, I can pull them into, let's say, just outside the
door, or something like that.” They later shared a second example relating to the use of
Bloom’s thinking verbs (Bloom, 1956) in their class,
I have one [special education] student that's non-verbal, and his job is just to
stamp this document—which [verbs] that students use. And so, [the other
students will] say, okay, this one right here, and they'll help him stamp it.
Participant E Focused on meeting the needs of students who lack foundational academic
skills within the context of PBL.
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If a student doesn't have…some of the basic skills to engage in independent
learning, then they find it hard to collaborate because they may not be able to scan
through 10 documents, and really quickly see which one suits their needs….And
students that are engaged in authentic project-based learning need to be able to
use a lot of different resources quickly….And so, when you have a student or a
group of students that doesn't have those skills, you really need to be intentional
about structuring the project in a way that allows them all to be successful.
Participant F discussed the importance of finding ways to acknowledge the
individuality of each student stating, “While project-based learning is all done
collaboratively in a group setting, there are still ways in which I encourage my students to
add their own personal touch to it, which would showcase in the writing piece.”
The strategic grouping of students as a means of inclusivity was also a topic of
discussion amongst participants. For example, Participant D described a situation that
required them to be very intentional when assigning students to groups.
These three boys need[ed] to be separated, and they always were. And it wasn't
for a safety concern, it was just they were super similar and could be incredibly
mean and negative. And so, it was like they need to be separated because they're
really-really bright and will gang up on other people. But once they were
separated, they were fine.
Participant E’s statement concurred.
There's always—sometimes one or two kids are isolated because of social
emotional reasons. So, strategically partnering them is important. I don't
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necessarily believe in letting students pick their own groups because inevitably,
you get issues with students getting alienated from their classmates.
On their need to constantly monitor group dynamics, Participant K noted,
If I have two leaders in one group and they're not getting along. If I have a
group and there are no leaders, you know, that happens too. And then I could
adjust….It's like this fluid that's constantly changing.
Theme Three: Builds a Student-Centered Classroom Culture
This theme was present in the data of eight out of 12 ( 67%) participants. The frequency
count was 65. Participant H described what the process of culture-building looks like in
their classroom.
I set them up for success by giving up a little control, and really aligning with
them, but I don't take it from them, and I don't really let them quit. And this is
super important, we're talking about projects because that's collaboration.
It's…seeing things from the top down…the down up, the left side, the right side—
see…the whole picture while dealing with little details. So, you have to prepare
them for, we are not going to quit. We're going to have a lot of skills going into
this, that [are] going to allow us to be successful, and you are going to be
successful. I'm your teacher leader, but this is your project.
They concluded “So, before we even do anything collaboratively, other than like the ice
breakers at the beginning of the year, we build a lot of community.” Participant J also
contributed their thoughts,
A part of project-based learning that we haven't really touched on, is really
creating, and this is in the very beginning, but creating a classroom culture,
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creating a classroom culture of learning, of risk, of curiosity, you know setting
that up.
When asked whether this process was started at the beginning of the school year, they
responded, “[It’s at the] beginning of the school year, and consistently
throughout…whether it's tied with classroom projects or school projects or something,
there's team building.”
Several participants shared their experience with creating a culture of studentcentered problem-solving. Participant A commented,
Because it's PBL and collaboration doesn't always work with every group, we
have conflict resolution and mediation. So, when the group is working, and I'm
sure you've seen that, there's always one student, every once in a while, who’s like
not into it. And the kids know this up front—I mean it's just a part of our school.
What do you do when not everybody's supporting the project?
Participant F added,
There are times in which, third grade scholars are still learning how to problemsolve. And because they're still learning how to do that, the problem gets directed
to me as the instructor, as the facilitator. Then that forces me to cut the PBL work
time short by five minutes, and we, as a group, have a discussion about, how do
we solve this problem? And I encourage them to use their I can statements in the
group, and I encourage them to take ownership of their disagreements because,
ultimately, the disagreement is between student and student….So, I empower my
students to use I can statements and converse amongst each other and collaborate
and communicate with each other to problem-solve their challenges.
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Participant D recalled how they guided their students through conflict.
I had that with one of my groups, and I came in and I said, if not all of you are
participating, you are not being successful on this project. If you are not listening
to every person in that group—I don't care what you think of them, I don't care—I
don't say that part as much, but pretty much it's, I know you guys have your
disagreements. I know you guys think that someone’s smarter than someone else,
so you're going to let them take the lead. But your opinion matters, and you are as
much of a part of this group as anyone.
The roles of activity and noise within collaboration were addressed in the
responses of five of the participants. For instance, Participant G posited, “I think, a
noisy classroom that's on task is essential. to learning.” Participant A also weighed in on
the topic saying, “So, collaborating, as you know, it gets noisy. It can get noisy, which
some people are uncomfortable with. But they're collaborating, so everybody is a
stakeholder in that group.” Participant F described their classroom management
approach for collaboration within PBL.
I give them buzzwords—as I'm circulating around the room, what are words that I
should be hearing? What are the different types of conversations that should be
taking place—on-task words, on-task conversations. They might be researching
using a laptop. They would be collecting information using their notebook. They
might be drawing, sharing different drawings. And it looks like their heads are
together. They're working, they're on-task, topic. They're having on-task
discourse and conversations. And I'm able to gauge that by, again, visiting each
corner of the room, each area of the room.
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Participants I and J gave their overall impressions of collaboration during PBL.
Participant J stated, “So, I think when you do project-based learning, it is loud, and
there's a lot of interaction. Participant I summarized, “I think collaborative, projectbased learning looks like the development of a plan. It looks like flexibility to adjust the
plan as needed, and I think it often looks like a bunch of people laughing and smiling and
having fun.”
Theme Four: Encourages Student Autonomy and Agency
This theme emerged in the responses of seven participants. The frequency count
was 62. Participant F discussed how they encouraged teams to choose the ways they
want to work together saying,
I give them the option of where, typically…they're always on the floor working
with clipboards and folders and laptops and posters and markers and pencils. So,
if they want to be on their belly laying down, they can work in that manner. But
they're staying together in their groups.
Participant A explained how they create a forum for student voice and choice in their
classroom. In addition to talking about how they were “learning how to communicate
effectively and deeply through their project based learning,” they said,
They're also collaborating and learning from each other and questioning each
other. That's a big—something I really like to do is to have kids question
assumptions, you know? How do we know what we know about plastic? Who
wrote that information? And what is that organization about?
Later in the interview, they provided yet another example of how the thoughts and
ideas of all students are honored, when there is disagreement within teams.
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We're either going to self-initiate this conflict resolution, which a lot of them do,
[or] if it's a challenge they will say…we need to have a mediation meeting. So,
and we'll sit down, and we'll talk about it. And a lot of times we'll learn that that
student is a quieter student who has a totally different idea that is totally valid, and
we have the flexibility—they have the flexibility to do their own project.
Participant E explained how they provided teams with opportunities for choice, using a
project on Roman history and its impact on modern society.
If they don't see anything that they gravitate towards, which I have a lot of kids
say, I don't think any of these things are the big idea, then, I think letting them go
and explore a little bit further on their own is important. So, I always [tell] a
student, if you're not interested in what you see here or you don't think that it
meets the criteria of being the most impactful influence on modern society, then
you can go and explore some other resources that I've provided for you. So,
entering into those dialogues with students is important.
Participant H recounted details of a project on civil rights that included production
of a play.
We produced our play, and the kids did everything. They figured out how to do
the sound. They figured out how to do the lights. They figured out how to do the
mics. They figured out how to do auditions. I had a student stage manager. I had
a student director. I was the producer because someone had to be,…but [they]
really collaborated on how they wanted it to be—who was going to do which
parts, what we were going to add and subtract from the script, how we were going
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to present it, how we were going to make it accessible for really young scholars,
and also [be] professional.
Table 13
Identified Impact of PBL on Collaboration
Theme
Develops team structures, norms, and routines

Sources
10

Frequency
102

Provides inclusive opportunities for all learners

9

92

Builds a student-centered classroom culture

8

65

Encourages student autonomy and agency

7

62

Assessment of Collaboration in PBL
When interviewed, participants were asked to describe the way(s) that they
assessed their students’ development of collaboration, specific to project-based learning
activities. Responses varied but ultimately resulted in three emergent themes, (1)
Informally assessed, (2) Formally assessed, and (3) Through student reflection and peer
feedback (Table 14). It is important to note that some respondents discussed the formal
assessment of certain elements of collaboration and the informal assessment of others.
The frequency counts ranged from 36 to 53.
Theme One: Informally Assessed
When asked about their assessment of collaboration, eight of 12 participants
indicated that they informally assess their students. The frequency count for this theme
was 36. Participant I, whose response was indicative of the others aligned with this
theme, talked about how they assessed this area. They mentioned their use of “personal
observation [and] power chats,” then elaborated,
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I've got the roles on the wall and we're checking them off—who's doing this,
who's doing this? Or I walk in and someone's working and someone's not and
say, oh, who's doing this role? What does that look like? So, I guess checking in,
having anchor charts to reference, and just accountability.
When asked if the power chats were one-on-one or whole group they said, “[They are]
one-on-one, individual—let's go into the other room. What are you doing? How is it
helping your community or your team? What can we do to improve it? Okay, good idea,
high five, go do it.” Participant D also shared,
So, our standard is works well with others or something like that. And so, I look
at it very similarly to communication. Who's trying to take control? Who's able
to hear what other people have to say? I watch students who step up as
facilitators. Okay, Bill, what do you have to say? Susie, what do you have to
say? And they will hear everybody out or allow everyone to speak, and then
they're able to discuss it.
They also discussed how they used assessment data.
To me assessment [is] just about my next step. What [is] the next thing I'm going
to do, as in teaching. And so, when I see something that's not good collaboration,
that's when I step in, and that's my next step of teaching.
Participant D clarified that students were assessed “anecdotally” in terms of progress in
development of collaboration, as well as the other 4Cs skills adding, “We don't give
grades on those areas.”
Participant A detailed their approach to assessment of collaboration. They
asserted, “So, there is the PBL rubric, but then there's the direct observation [of] kids, and
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there's also the teacher redirecting, right? So, I take lots of anecdotal notes with each
group.” Shifting to the role of conversation as an assessment tool, they continued,
What is it you're working on right now? So, there's the direct communication,
and then there's the observation. And then there's the piece where, let's have the
consult now. Who's talking? Who’s not talking? But it's also my job to elicit
from those students what they understand, and especially the quieter students. I
think, in schools, quiet kids sometimes aren't honored. They're made to speak, or
they're thought of as not having agency or not being as smart…But how do you
elicit conversation from the quieter student? How do…you know what they
know? And that's your personal one-on-one conversations with them.
Theme Two: Assessed Formally
This theme emerged from the data of seven participants (58%), with a frequency
count of 53. Participant C conveyed,
PBLWorks has some great rubrics. Those are what I use to kind of ground my
teaching of these 21st century skills. So, for example, I especially love their
teamwork or their collaboration rubric. I use that a lot because it breaks down
the skills like what is collaboration? It's sharing your ideas with your team.
It's listening to your team. It's doing your work on time. It's having respect
for your team.
Participant G also shared their perspective on assessing collaboration.
Definitely part of our rubric is how well they worked together as a team, or how
well they worked together as partners, and how they were able to divide up
responsibilities. And were they collaborating effectively to divvy up what they
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were going to do. So that's definitely always been part of our rubric is how well
they work together.
They went on to explain that they not only assess the teams as a whole but each student
as a member, as well.
I'm looking at that on an individual level. Yes, we want to see that the whole
group is successful, but a great part of that rubric is were you directly involved in
the entirety of the project? Were you present? Were you participating? Did
you attend PBL night? And were you an active participant, you know, in the
presentation of the project? Or with a partner, same thing….So, that's kind of
informally assessed, and then kind of given as a final grade, as well.
Participant E contributed the following,
We directly assess it. There's actually speaking and listening standards that
directly assess it. So, we're slowly building those skills, in a lot of ways. They're
not necessarily going to be given a summative or benchmark assessment on their
collaboration on every project. The rubric particularly says, did you do your part
in the projects, as defined by those group roles.
Participant H considered the rubrics they used and whether they included collaboration,
along with the other 4Cs areas. They reflected, “I could see the rubrics for projects may
not use those exact words, but they're definitely looking for all of those things.” They
gave examples, “Did it get done, is it complete, and did everyone participate?”
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Theme Three: Through Student Reflection and Peer Feedback
Coding of the data for this theme revealed alignment with the responses of five
participants, with a frequency count of 40. Participant H expressed how culminating
project activities factored into the assessment of collaboration.
Some of it is just how I see the kids doing. Some of it is the final project. Some
of it is, what they give me, either verbally or on a paper, [telling me] this is what
we've decided to do. This is the problem we solved. This is why this is the
answer. This is how we worked together. We end with compliments. Hey, could
you compliment someone in your, in your collaborative group?...So, yes, I'm
looking for them to tell me what the answer is, how they’ve creatively solved
problem. But I'm almost more excited by, we worked really well together. And
we came up with an answer. Is it the right answer? Well, that's a different grade,
Participant A described the process of reflection their students engaged in, as a means to
assess collaboration.
They actually assess each other. How am I collaborating? How am I listening?
So, listening skills come in here. How am I listening? How am I giving feedback
to the other person? How am I flexible in my thinking when other people have
ideas that are more beneficial to the group than mine?
They concluded,
And the most useful piece is really students reflecting on, if I could change
something about my group, what would I change, and why? So, when they're
writing those peer reflections about collaborating in a project, those are for my
eyes only. So, students will say, “I enjoyed working with student X, but I wish
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they could have done blank. And so, I will take that and, because we do narrative
report cards, that's something that I'll, I will…write as, I noticed during
collaborative work that blank.
Participant K used their project to renovate a neighborhood park as an example of how
they assess collaboration.
They judge if their collaboration went well if they succeed at the end. So, we had
the Parks Master Plan. They did their thing. They spoke to the city council. They
actually succeeded, and they got to go and see the park.
Table 14
Identified Assessment of Collaboration in PBL
Theme

Sources
8

Frequency
36

Formally assessed

7

53

Through student reflection and peer feedback

5

40

Informally assessed

Impact of Project-Based Learning on Development of 4Cs Skills
When developing the interview protocol for this study, the researcher thought it
important to collect data on the overall impact of project-based learning on development
of the 4Cs skills. The next section presents the findings on four topics—(1) Challenges
fostering development of the 4Cs through the use of project-based learning, (2) Success
fostering development of the 4Cs through the use of project-based learning, (3) the
Impact of teaching the 4Cs on student success, and (4) the Impact of COVID-19 on
development of the 4Cs through the use of project-based learning.
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Challenges Fostering Development of the 4Cs
Discussion of challenges in this area elicited varied responses that included no
common definition of PBL and its components and uncertainty about how to assess the
4Cs in PBL. However, based on careful analysis of the data, three major themes emerged
among the 12 participants. They included (1) Students' lack of foundational
competencies, (2) Insufficient stakeholder support, and (3) Limited time for
implementation. The frequency count ranged from 16 to 84 (Table 15).
Theme One: Students' Lack of Foundational Competencies
This theme emerged as most dominant, appearing in the data of nine participants
(75%), with a frequency count of 85. Participant D commented,
My biggest barriers are not project related. It’s previous teachings at home, what
they deal with at home because so many adults treat them like their opinions don't
matter….When it comes to what color they paint a wall on their project, they'll
still look at me for an answer. They're so used to having to get permission for
everything. To think, they need permission to think—to be creative.
Participant B shared similar perceptions.
I find that they come into my class expecting to sit there and copy off the board.
There are many students that are expecting the teacher to do all the thinking and
a…very worksheets kind of teacher. It’s really hard to transition into my world,
They expanded,
Helping them transition and trust themselves—that is the challenge. At this age,
they're very worried about disappointing adults. They're worried about being
wrong. And to walk into a room and [hear], hey, there is no wrong, there is just
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trial and error. If it doesn't work. okay, we'll figure it out—we'll do it, is very
difficult because they're used to those test scores. They're used to oh, are you a
90%? Are you a 40%?
They concluded by reflecting on the work of lower grade teachers in preparing students
for their class. They observed,
I need [primary grades] to give them that foundation. Because without that
foundation, they don't soar, either. They've got to know how to spell, they've got
to know how to read and those basic skills. Then I can let them go. If they don't
have those basic skills—It's nothing against the younger grades, they have to give
them that more of a concrete way of teaching. I just happen to be in fourth grade
where that's the transition. Fourth and fifth is when I get to give them that
freedom.
Participant E also voiced the need for students to come into their class with foundational
knowledge.
One of the dangers of project-based learning is that students that have been lowerperforming or have been disadvantaged because of the systems that they've come
from in their past, still need some basic reading and basic skills. And if you rely
too heavily on…project-based learning to allow kids to develop those skills, it's
not going to work for those students.
Participant F shared their challenge with their students’ dependence on others in
the area of creativity.
I wish students would be empowered to be creative on their own. Instead of
getting it from my example or getting it from another student example—that they
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are able to implement that creativity on their own. And maybe even allow me to
use their creative ideas. And that happens through us, sprinkled throughout the
PBL, where I would showcase the student’s creativity, and then it spreads like
wildfire. But I guess, you know, when you're showcasing something that's really
good, they want to implement that creativity as well in their own work.
Participants G and I communicated challenges they faced with their students’
ability to successfully work in teams.
You know, I think one of the biggest things is that a lot of kids just aren’t group
workers. They don't like to work in groups, they like to work individually. There
are a lot of kids that would just prefer to do a whole project by themselves, and
it's not an option. So, a lot of the challenge sometimes is teaching those kids how
to work with a group. And in the same respect, there are kids that behaviorally
can't handle working in a group and having the freedom of PBL
They added,
Now, third grade’s an interesting grade because…the first project is definitely
usually tougher than the second one because…they're younger and it's a lot of
responsibility. There's less hand-holding in third grade, and the same thing with
the PBL projects. And so, it's teaching kids, [how to be responsible]…and
learning expectations.
For their part, Participant I (who teaches within a multi-age setting) talked about the
“social element” of working within a group.
[Students] haven't had, perhaps, a lot of good background instruction or modeling
on how to work together effectively. I think some of it is parenting style. I've
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seen it in the traditional public school too—kids who just don't seem to…, some
kids [that] are only children…have never had the opportunity to work with others
before in an effective way. Or, some come from really large families, and if you
don't get what you want, it's the scarcity kind of attention,…they know how to,
kind of, game the system.
Participants A and L both discussed the challenges they have experienced with
students lacking experience in a project-based learning environment. Participant A
observed,
What I noticed is that students that had been at other schools that did not do PBL
or didn't do the four Cs, had a really difficult time transitioning into a PBL
atmosphere. So, what that looked like is, I'm waiting for you to tell me exactly
what to do because I don't know how to direct myself—I've never been given the
opportunity…. I would see this in mostly new students who come from other
schools. They either, don't feel comfortable asking questions, because it's just not
something they're used to, or they don't know how to. And what I mean by that is
in a classroom environment asking a question about a topic is something that's
foreign to them. I would say that it's easy in fourth and fifth to get students to hop
on board. I mean, they're still—I don't want to say malleable. There's still like
some joy there, you know? They're like, yeah this is, I like this, this is more me.
But at the older ages when they come in from schools, it's so foreign to them, they
need scaffolding, they need a lot of scaffolding. But it is possible—It just takes
time. So, you have to be willing to let them have time because they're
decompressing, especially if you’re from a traditional school and you're coming
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to our school—there’s quite a decompression period. But it is possible, you just
have to be willing to let it unfold.
Participant L’s comments followed a similar line of thinking.
I would say the biggest obstacle for me was the fact that some of these students or
most of the students, were not getting any of those [4Cs] in prior grades—in the
foundational grades, K,1,2. They weren’t being asked to critically think a whole
lot or be creative or communicate or collaborate. And so, I would have some that
were ready for most if not all, but the majority of my kids were not used to that
type of strategy, were not used to that type of teaching.
They concluded, “I would say that the biggest obstacle is just students not prepared
because they've never been exposed to the 4Cs or very many of the 4Cs.”
Theme Two: Insufficient Stakeholder Support
This theme appeared in the responses of five sources with 30 frequencies.
Participants H, B, and D shared concerns about the future of project-based learning at
their schools, due to what they perceived to be competing priorities. Participant H
posited,
There's been kind of a wave throughout all these years, [with] the standardized
testing and teaching to the test and…teachers being evaluated on how you did on
state and national testing and the school being evaluated and all that. [Projectbased learning] takes away time. It's time-consuming, it's a big time suck. So,
sometimes I was stealing time to do these projects. And sometimes I had a lot
from admin, and that depends on the admin., and on the district. It depends on the
school and…it’s determined a bit by that moment in history—whether [PBL is] a
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really big selling point that's getting good press or whether it's not. So, I'll steal
time if I have to. We're going to do,[projects], but how many we can do, how
much we can do, how much else we get done, that's the battle, and that changes a
bit with all those other circumstances, they have an impact on it.
Participants D and B discussed the shifts they’re experiencing with respect to PBL.
Participant B stated,
Our school has gradually let go of project-based learning because of the state,
from what I understand. I can't tell you the real reasons, but from what I
understand, these probably are the real reasons. I don't know enough, but because
of charter schools and a lot of regulations that have come from the state, we are
not able to do the project-based learning format like we had done before. There's
a lot more about data and measuring and making sure—it's much more linear
teaching.
When discussing their school’s shift away from project-based learning,
Participant D concluded, “So, that's not a value of theirs anymore,” They then added, “As
the pendulum swings.”
Participant F contrasted the two charter schools they had worked at based on their
commitment to project-based learning.
This is my ninth year in the classroom, and of the nine years I have only been
involved in charter schools, and this is the second charter school that I have been
a part of. The first charter school that I [was] a part of—we had training from the
Buck Institute on PBL….However, with the behavior demands of my prior
school, we were not able to effectively roll out PBL. At the second school that I
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was at, some of the protocols that we did as a staff…we did it more religiously.
We did it more structurally. Whereas at the first school, they sent me to the Buck
Institute, I came back, and there was no implementation. I knew what I was
doing, but I didn't have a leader to support me in that process.
Theme Three: Limited Time for Implementation
Based on the data analysis, the responses of four sources aligned with this theme,
with a frequency count of 16. Participant B, who’s school is currently in the midst of a
transition said,
We've had to evolve with what our school is doing right now. We don't have the
time we had before. I mean, one year we made a museum another time we made
a magazine—just depending on what's going on and who's the administrator
[determines] what we do and how we use project-based learning.
Participant J shared their thoughts on the topic.
I think a lot of people feel like they don't have the time….They don't feel like they
have the time or the energy because [project-based learning] does take a little bit
more research. It does take a little bit more time, one of the things [about]
project-based learning, it is a little bit messy. It is a little bit unstructured. So,
sometimes when we go into a classroom where project-based learning is going on,
people are like, oh, I can't handle the noise or the students getting up and talking
over here. But other teachers will say, that's where real learning is taking place.
Participant C shared a similar view saying,
I think for teachers, PBL takes a fair amount of time—to plan it, to implement it,
to assess it, to do it well. Which is why often, teachers feel overwhelmed. They
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see the value of it, but like, we’ve got to think about what critical thinking is, and
how do I teach it, and how to—that's a big ask, I think, for teachers, but I think it's
valuable to do that.
Table 15
Identified Challenges of 4Cs Development through PBL
Theme
Students' lack of foundational competencies

Sources
9

Frequency
84

Insufficient stakeholder support

5

30

Limited time for implementation

4

16

Success fostering development of the 4Cs
When participants were asked to share their greatest success with fostering the
development of the 4Cs with their students, three themes emerged among the 12
participants, ranging in frequency counts from 20 to 85 (Table 16). The themes included
(1) Student self-discovery, agency, and empowerment; (2) High student engagement and
enjoyment; and (3) Points of entry for all students.
Theme One: Student Self-Discovery, Agency, and Empowerment
Of the three emergent themes, Student self-discovery, agency, and empowerment
was most dominant, appearing in the data of 11 out of 12 participants, with 85
frequencies. Participant D reflected on the growth they see in their students as the year
progresses.
I just think [about] the beginning with students looking at me like a deer in
headlights when I asked them what they want to do or…why are they making the
choice they're making…to at the end of the project or at the end of the year,
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especially, enabled to say, I chose this material because…And you see that
change.
Participant L spoke about the development of student voice in their classroom.
The biggest success has been the ability to expose my students to…the
communication, the creativity, etc. etc. and letting them know that you know
what, it's okay….That's what we want from you as you move on in your
education, as you move forward in your schooling….I made sure that they were
given the opportunity to speak their minds—speak their mind and voice opinions.
I think too many kids are…afraid to voice opinions in the younger grades, and so
they never quite learn that concept of verbalizing. So, yeah, my greatest success
is just the fact that I gave them the opportunity to use those concepts.
Participant C conveyed their success working with very young students.
The greatest success has been really not being limited by my kids’ age. I think
that kids this age can do way more than we typically give them credit for or give
them opportunities for, in terms of becoming independent learners. And so, that
learning, that independence comes from having agency and ownership, and that's
what I think PBL does for young children especially and all children, but it gives
them a sense of ownership and a sense of understanding that learning is a process
and that they can drive their own learning. So, that's what PBL does. So, when
you think about critical thinking and problem solving and creativity—all of those
things come because children are being asked to have a role in their learning.
And so, my greatest success is really seeing my kids who are four and five years
old have that agency, ownership, and independence. And that comes from PBL
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Participant E communicated their thoughts on helping students build connections
saying, “I think that the greatest success when you authentically foster the development
of those skills, is that students become intrinsically motivated and they kind of, they grow
an agency over their own learning.”
They continued,
I think there are curriculums out there that oftentimes limit students’ own agency
and teach to the test and really are based on one specific knowledge set or one
specific epistemology. Whereas, when a student is allowed to engage in their
own identity, studying, looking at the world through their own identity, their own
cultural lens, they're going to start to really feel like their education is their own,
and they can shape it in a way that they want to. And I think it's really not that
hard to do that if you provide a quality learning experience with the students and
support them with the skills, but leave it open enough for them to explore. Then
they're going to be able to develop, I think, just fully develop their identities
through the project as well.
When sharing their measure of success in this area Participant K added,
To me, real learning is you've taken one plus one, and you're actually applying it
to your real life. So, like hearing that the kids were talking to their family, you
know? Well, where are we going to go on vacation? Everybody should have a
say in where we go, and we need to vote on this and…using Robert's Rules of
Order…during family discussions….So, for me, that is how I know I was
successful.
Participant H expressed,
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My dream that they'll figure out that their world-changers kind of does come true
after we’ve worked together for a year. And I think some of them really take that
to heart, and that kind of becomes their mantra.
They later added,
So, I think the greatest success is really that they believe in themselves. Yes, they
learned the information—great, I'm thrilled. But they learn how to learn, and they
learn that they can learn, and they learn that who they are…makes a difference.
And they learn that they can talk to anybody, and they can hear anybody out, and
they can come up with a creative solution, and they can think critically. They
cannot give up—they can do it.
Participant F also talked about building self-efficacy in their students. They asserted that
they know they are successful when they see
the confidence that students have in presenting their research; the confidence from
the posture that a student might have; the confidence in the rate of speech when
they're presenting to their peers, or on signature nights where parents come in.
They get dressed up—they're wearing bowties, their shirts are tucked in, they
have their ironed shirts. Everything exudes confidence, from their attire to their
speech delivery, to showcasing their dioramas, showcasing their knowledge,
practicing holding an index card. The level of confidence that students exude
would be my greatest level of success.
Participants I and A voiced their definitions of success with development of the 4Cs
through PBL. Participant A said,
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As an educator, I guess what I would like the outcome for students to be is for
them to see themselves do things that they didn't know were possible. So, in
PBL, I see that. I'm able to see children engage in projects—in integrated projects
and see themselves as thinkers and doers and action-takers in a way that just
explodes their learning. They see themselves differently—more capable, more
agentic. It just changes kids when they get to do PBL. And I think if all kids
could experience PBL, it would shift education somewhat.
Participant I suggested, “I believe that in education, we're empowering people to select a
life that they want, and we're giving them the tools to have all the open doors.”
Theme Two: High Student Engagement and Enjoyment
When asked during the interviews about their perceptions of success in this area,
the data provided by five of the 12 participants aligned with this theme, with a frequency
count of 22. Participant D shared, “It's not looking at their charts and their—I mean,
don't get me wrong I'm happy when they go up in their reading level. But, when I see
that change in mindset and see them just excited about learning, that's the real reward.”
Participant G also remarked, “I like the fact that the kids have so much fun and they are
really engaged and into it…. I rarely see kids not want to participate.” Participant H’s
response mirrored those of other respondents.
[Project-based learning] is a really fun way to check off all the boxes that every
teacher dreams of, anyway. It's just kind of doing it in a way that's going to be a
little more memorable, a little more fun, and a lot more real world. When asked
about their greatest success Participant J contributed, I think, the fun piece. I
think it's really fun to show what you're passionate about. I think as adults, they
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are always watching us, and as teachers especially our students are always
watching us. So, if we are able to show that learning is fun, that you're able to
show your passion for something and the kindness that that goes along with that, I
think that is where…it's a win-win. I mean, I just really feel like project-based
learning is a win-win because it's, I mean…oftentimes when you give students
independence…they can find their own their own strengths through it.
Participant L shared the story of one of their students.
This young man was very quiet, wouldn't say anything, never engaged in class.
His response to every teacher-asked question would be, I don't know or just a
shrug of the shoulders and moving on. He just was not interested in any part of
his education or the classroom education, learning the skills. And so, this kind of
went on and then, by the time I got him…he was a little more talkative, a little
more social, he kind of learned some little social skills.... And so, we introduced
the project-based learning model to the class and then, and so, another thing I
would do [was] not necessarily assign the same topic but allow them to choose
something. Well, this young man, it turned out, was just an avid fisherman. And
boy, I mean, he knew everything there was about fishing. And when you spoke
fishing to him, he just lit up. And so, I proposed the assignment and then he
chose. He wanted to do project-based learning on fishing—the history of it and,
the science terms that are associated with it, geography, and math. And so, he
was able to use all the skills he had learned or had listened to in the past to
complete that project. And again, it was a success because I found something that
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he was excited about. And so, here he's learning, and he didn't even realize he
was learning.
Theme Three: A Point of Entry for All Students.
This theme was identified in the data of four sources, with a frequency count of
33. Participant D explained,
A lot of the students who struggle typically are able to flourish in project-based
learning. And the students who do very well in school, not always, but typically,
really struggle with project-based learning. Those who do really well with the
traditional linear thinking, have a really hard time thinking outside the box. And
so, it's that opportunity for those kids who don't know where the box is to really
flourish and show success.
They further stated,
Every kid, we get them… to where they're pushing themselves. And projects
allow us to do that in a way that traditional teaching [doesn’t]. Yeah, you can
push them up on a level, give them harder problems give them harder questions,
but it's not an authentic experience, and it doesn't promote them.
Participant B’s response followed this same line of thinking.
It gets that child who struggles in reading a feeling of confidence, and you can't
measure confidence….Some children [who] are very artistic but yet struggle in
other academic areas, blossom, while the academic students who usually are on
the top, end up having a lot of challenges and struggle with those issues. They're
used to being on the top. And so that's what I love about it, everyone finds their
niche, and yet, everyone also finds their challenges.
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They later reflected,
Watching children excel when they never thought they could, and watching
children struggle when they thought they knew it all—that's been my
success….It's watching that child who can't read, be in charge of a project, and
everyone's listening to what they say because they have a gift in an area.
Participants G detailed a situation where their students successfully found points of entry
when developing the 4Cs through project-based learning.
One thing I'll go back to that I'll never forget, and it did have to do with PBL, is I
had two sisters, language learners, that really didn't speak much English at all.
And I was so nervous….the fall PBL didn't go great, I mean, they barely said
anything. I tried hard to figure out how they could present something or say
something during the presentation, and it was very minimal, very limited….I had
been an ELD teacher previously, so I knew what they needed, and I knew that I
couldn't push them too far. But the spring PBL…was a real blast, and the kids got
dressed up and they were, oh gosh, it was a really great project. But anyhow,
these two girls got so into that project that they—on PBL night they both spoke
and shared, and the ELD teacher came up to me later and just said, I've never
heard them say more than two or three sentences in a row and you had them
reading, and you had them showing, and you had them telling, and they were
excited, and they weren't scared. It was a huge congratulations to me, but
internally I just thought, this is success. This is not just me, but it's PBL too, and
that whole excitement that builds for our PBL nights and what a big deal it is.
They just really took the bait, and they went with it.
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Participant L similarly talked about the impact of the 4Cs and project-based learning on
their students’ English language development. “About a third of my class was English
learners. I was very excited, very happy to actually get a couple of them reclassified
through using the PBL.”
They further explained,
The key was the conversation piece. Some projects required interviewing people.
Some projects required asking questions of other people….So, they built up their
vocabulary. I think [that] is what really kind of got them over the hump, when it
came to the English language….Whereas, maybe in a more traditional teaching
strategy, the number of times they spoke or how much they spoke, it would be
very minimal. The project-based learning gave them that opportunity to just
expand on that.
Table 16
Identified Successes of 4Cs Development Through PBL
Theme
Student self-discovery, agency and empowerment

Sources
11

Frequency
85

Increased student engagement and enjoyment

5

22

Points of entry for all students

4

35

The Impact of Teaching the 4Cs on Student Success
When asked about the impact of teaching the 4Cs on student success, three
themes emerged among the 12 participants, which ranged in frequency counts from 25 to
76. They included, (1) Develops real-world skills; (2) Preparation for life-long success;
and (3) Creates value, efficacy, and agency (Table 17).
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Theme one: Develops Real-World Skills
The data of 11 of 12 respondents aligned with this theme, with a frequency count of 76.
Participant C commented,
Well, the impact is that children are gaining skills that are applicable way beyond
a classroom environment. So much of our education system, the way it's
structured, is this compartmentalized math, science, literacy. That is not how
people learn. That is not how people work in the world. So, it always strikes me
as just super weird. Why do we isolate subjects like this? So, the idea that when
we teach these skills, and I don't like that they're called soft skills either…I think
that minimizes them in a way. Like, what are the hard skills? I think I heard an
interview once [that] these are the hardest skills to master….These are the skills
that transcend any learning environment.
They concluded,
When we think about the skills you want kids to have when they graduate, for
example, you want them to be able to work with others. You want them to be
able to communicate effectively. It doesn't matter if they can know this and that
fact. That's what we want for kids as they move into adulthood.
Participant K also added, “For these 21st century jobs, that haven't even been invented
yet, some of them, they really do have to have critical thinking skills that they're not
going to get from a worksheet.”
Participant F shared how they stress the importance of the 4Cs to their students.
My catchphrase is, today, and forever you're going to learn how to do blank.
Today and forever, you're going to need to know how to communicate to people,
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and that's how I communicate it to them and let them know that this is
important—that what I'm teaching you, is not just for this classroom. It's for
lunchtime. It's for when you get a job. It's for when you go on an interview. It's
for when you're driving your car. It's not just in this classroom. So, I find it to be
very, very impactful for our students.
Participant A posited,
Children who participate in project-based learning are learning those skills, those
21st century skills that they transfer. And I think they transfer them outside of
school—I'm pretty sure they do. But if they can get PBL ongoing into high
school, they are going to transfer it. It shifts them as people.
Participant I also spoke about instructional shifts they see taking place.
I think, especially in math, I've seen the shift from, let's memorize some facts and
algorithms to let’s understand math and apply it. And I think that directly links to
the underlying intent to project-based learning—real life application of learning
and autonomy.
When considering the current education model, Participant H remarked,
There's not a lot of multiple choice out there in any job I've had since I finished
school. There’s a problem that has to be solved. This person needs brain surgery.
Solve this problem, right now….They're learning those real life skills through
PBL that they're not going to get as much if we just stick with a more traditional
1890s schoolhouse—rigid. We can't do that anymore. We just can't.
Participant J also contributed to this idea.
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I think you're creating…students of the 21st century in the sense that, I think, as
our world evolves, we are needing to have more creative thinkers because what's
been working is obviously not working, as…we have seen within the past year
and a half. Systems are being challenged. Systems are being changed, and I feel
like project-based learning…allows for creativity to think outside the box.
They continued,
I read [John Taylor Gatto’s book (2002)] right after I left the classroom and was
thinking about homeschooling, and it basically was just saying how our education
system was created, at the turn of the 20th century, in the…late 1800s and how it
needs to evolve.
Suggesting that project-based learning could be key to an evolution in education they
stated,
Once we [bring] that into the classroom, we're giving a little bit of ownership to
the students. We're saying, we trust you, but what are you going to do with this?
We’ll give you the steps, we’ll give you the support, as a good teacher can. What
do you want to learn?
When discussing the impact of teaching the 4Cs, Participant B opined,
In today's world. I think it's everything….I would hope that we're going towards
that way instead of away from that because in order to survive ten years from
now, the skills that they need, the creativity, the collaboration—that's everything.
Participant B thought about the importance of the 4Cs in relation to their own work in
education.
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Even as a teacher, the people who don't know how to collaborate, the people who
don't know how to be creative and be flexible, don't last in my profession. They
mentally break down, they can't do it, it's too much.
Participant D offered an of example of how the 4Cs skills are developed in their
classroom, specifically in the area of communication. “It's about teaching them how to
communicate in professional, I know they're nine but, in professional ways because that's
a lifelong skill.”
For their part. Participant L spoke about how collaboration may develop in
school-age children.
Collaboration in kindergarten might be just talking to their buddy that sits next to
them, whereas in third grade collaboration is now working in a group, In eighth
grade, collaboration is now working with multiple people in and outside of the
school setting. And so, if we can get those skills, established early to where the
latter grades are simply expanding on them, that would help greatly. Ultimately,
those skills are going to prepare [them] for that 21st century lifestyle that they’re
going to encounter when they graduate from high school, whether they're going
into a career, or they're going to college.
Later in the interview Participant L posed a question for other teachers to consider
saying,
You're teaching skills and concepts but are you allowing your students to expand
on their thinking, on their critical thinking skills, on their creativity, on their prior
knowledge, the communications, the four Cs, which are so important in life in
general?
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Theme Two: Preparation for Life-Long Success
This theme was identified in the data of Seven out of 12 (58%) participants, with
a frequency rate of 58. Participant E shared, “I think it goes beyond just student success
in K-12. I think it prepares them for the real world. They further expanded,
We're no longer…in a world where you need a lot of rote memorized knowledge.
We're in a world where you need skills to collaborate, to interact with people for a
common purpose. And so, our students that engage authentically in [the 4Cs]
throughout their educational careers are going to be much more prepared for their
careers in the 21st century. And they're also going to be able to navigate the type
of politics that happens in higher education and career to position themselves to
be more successful in their future.
Participant C remarked,
So, the impact really for kids is, again, that agency. Like, I know how to do this.
No, I don't have to be in school to do this thing, and I don't have to be in this
particular context to do this thing. This is anywhere in life, and that's going to set
kids up for success.
Participant G articulated their view.
These are the cornerstones to be a successful part of our…world. I mean, to have
any job, you have to be strong in all of those. And…I think that's even more so in
our 21st century world, and the jobs that they're talking about that kids need to be
prepared for these days, that we teach those four C's because that's what you need.
When speaking about the impact of teaching the 4Cs on student success,
Participant H expressed,
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Those to me are the kids who are successful for the rest of their educational
career. Those are the kids, to me, that are more likely to go to college or
university, or to pick a trade that they're really passionate about and be successful
in it. To me, those are the kids that grow up to have—they're just happier, more
successful people.
They continued,
There's a philosophy that I really like called A Thomas Jefferson Education and
the guy that kind of is the father of this, if you will, talks about how leadership
will be required of everyone—everyone. You don't know what your moment is
going to be, but I want them to be prepared for it. And I feel like learning the four
C's—really digging into those 21st Century Skills, prepares them for that moment
where leadership is required.
Participant H also put forth the following,
This is real-world stuff, and we're teaching them real-world skills in a way that
they can duplicate, emulate, model, and reproduce for the rest of their lives. It's
all project-based learning. Life is a big experiment—it’s a fun, big project made
up of all these little projects. And [by] learning to do that while using those 4Cs,
they're going to be successful and happy, and then they're going to raise kids that
go on to be world-changers too.
Participant L remarked,
I mean if you think about it, you look at those four Cs and whether you're
continuing school after high school or you're going into the workforce, you still
need them. You still need to communicate. If you go from high school and work
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for a construction company, you still need to communicate with your supervisors,
with your colleagues, with your workmates. You still have to collaborate. You
still have to meet with them and discuss what the objectives of the project are.
You definitely have to get creative. Just because some things have been done a
certain way for so long doesn't mean that you can't come up with a practice that's
never been done or seldom been done in your profession….That’s when we come
up with these folks that think outside the box and come up with something huge.
Participant I conveyed,
I believe that in education, we're empowering people to select a life that they
want, and we're giving them the tools to have all the open doors. And if we're
only teaching kids to memorize, there's like two open doors. And if we teach
them how to work with each other and to solve problems and to be resourceful,
they can do anything they want.
Theme Three: Creates Value, Efficacy, and Agency
This theme was reflected in the data of 25% of respondents, with a frequency
count of 25. While this represented a comparatively small percentage of sources, the
researcher believed that the data was pertinent to the study and should therefore be
included. Participant H reflected on how their community-focused project on the
American Civil Rights Movement had made a lasting impact on their students.
It was a great project that the kids who just graduated from high school this year
(they still keep up with me) say was the greatest thing. It really influenced the
trajectory of their [lives]. They were thinking about college. They were thinking
about how they wanted it to be difference-makers, and what they were passionate
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about. If it wasn't civil rights, they still benefited from doing this deep dive and
really working together on something that is still an important issue—was an
important issue to a lot of these scholars. And if it wasn't their issue, it kind of
challenged them to find their issue.
Participant K shared there hope for how their students might be impacted saying,
I think if they can participate in their local governments, that's for me…the
biggest one—civic engagement and taking what they've learned and learning that
it's applicable to voting, and it's applicable to, you know¾And I've often said,
well, you can also vote with your money.
Participant A suggested,
I feel that PBL affords kids the opportunity to express or to have more freedom in
learning than they're used to, and that self-efficacy develops, and they're more.
agentic, and they're more alive and just more engaged, more, how do I say—
They're seen. They’re heard. They're valued. They are seen as valued members
of the learning community that can actually make change and think in a way that
they never thought possible.
Table 17
Identified Impact of Teaching the 4Cs on Student Success
Theme
Develops Real-world skills

Sources
11

Frequency
76

Preparation for life-long success

7

58

Creates value, efficacy, and agency

3

25
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The Impact of COVID-19 on Development of the 4Cs
Discussion of this topic resulted in the emergence of three themes among the 12
participants, which ranged in a frequency count from 38 to 65. The themes included, (1)
Negatively impacted, (2) Impact was mixed, and (3) Positively impacted (Table 18). It
should be noted that the interviews for this study were conducted just after most schools
returned to in-person instruction after approximately 18 months of remote learning due to
the COVID-19 pandemic.
Theme One: Negatively Impacted
The data captured from 10 of the 12 participants aligned with this theme, with a
frequency count of 65. Participant F shared how their ability to engage in project-based
learning had been impacted. “It took it down to a zero. It went from having PBL to not
even having PBL. Man, it—we didn't have PBL this year.”
They later added,
We had no idea what distance learning was as educators, and we were trying to be
tech gurus during COVID. What gave was project-based learning. What gave
was morning meetings that we were trying to hold as a group because we were
trying to be tech support for our families.
Participant D also talked about the impact of COVID-19 on development of the 4Cs
through PBL.
I couldn't do projects, and I know it's possible, but with my group, I had a lot of
students who would log into the computer at 7am, turn off their camera, and walk
away. And so, how do I get them—and they wouldn't do their work. How do I
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get them to participate? How do I get them to do a project if they won't even be
there? Their participation, just in general, was awful.
Participant K similarly commented about the presence of project-based learning.
This last year, none, not at all. We’ve had about a year and a half now that we've
been in COVID, and I didn’t. With my only children, my kids that [are] all by
themselves because they don't have siblings, I've seen a lot of depression, and
they're just, they're just so sad because there's a barrier to them communicating
and collaborating and all these things—it's very sad.
Participant G also shared,
So, we didn't do a fall unit because we were purely on Zoom. We went back
briefly in October for about three weeks and tried to do in-person learning, and
we got closed down, we had a couple infections. So, we went back to distance
learning. We were lucky, we did go back in person in February…. So, I'd say in
the fall, we didn't do any PBL and communication was extremely lacking.
Collaboration was extremely lacking, critical thinking skills, some—not related to
PBL. What am I missing? Creativity, some, I mean we did journal entries and
things like this but, if you're talking about PBL, we just didn't do anything in the
fall.
Participant H explained their challenges with projects that were difficult to
execute in a virtual environment.
Some of the projects that we might have done together as a class—there's a
science curriculum, I like, and it’s developed by Stanford, and it's all projectbased. And I turned myself inside, outside, upside down, inside out. I spent three
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months, one hundred hours at least, trying to figure out how to make this doable
via distance and sort of Bill Nye the Science Guy and a million dollar grant. I
just, I couldn't, I just couldn't. And I'm sad about that. I think if we'd had more
funding maybe we could have done it, but it still would have been really hard.
That's not the best way for kids, to learn. We still collaborated a lot in our class
meetings, but I would call it more communication than collaboration, and we
really weren't able to do any projects, to me, of significance—individual projects,
yes, group projects, no.
Participant I also discussed the challenges their homeschooled students faced.
I think, obviously, the collaboration piece is the biggest impact there because the
kids used to go to co-op [and] can't go to co-op anymore. And the kids used to
meet in person to do experiments together with other homeschooling families or
students in the school—they couldn't do that.
Participant E contributed,
I think for all of us, communicating in real life, in person, is different because of
the gestures, the tones, the body language. And they're not really authentically
learning how to collaborate and communicate online. Although we did the best
that we could.
Participant J also added,
I’d say that access has limited it greatly, in the sense that we have not been able to
meet. So, the collaboration piece is a little bit challenging online. In-person
collaboration is much better, as well as the inquiry piece [which] has not been as,
let's say, as developed because we have not been able to go and
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investigate,…have not been able to go on field trips—these…things are shut
down. So, I feel like things have definitely been limited.
Speaking on the impact of COVID and their ability to implement PBL with the 4Cs they
lamented,
It killed it. It absolutely—we all had to be on the same page. We all had to do it
the same way. Our children can’t communicate as well. There’s not that helping
one another. They’re dying for it. It takes something from the soul. I understand
the reasoning for it. I tell them, safety first, I can’t teach a sick child. So, I
understand the reasoning behind it, but I’m praying for the day when we can go
back [to] one-on-one working together and being in collaborative groups. They
miss being close to one another.
Participant L also shared that while their students did some projects online, there were
challenges.
I think [my kids] definitely would have done a lot better, for example, performing
and presenting their project. When you're presenting to a group in front of you in
person you see the engagement, you see the attention—you see the attention to
detail. And when they're presenting through zoom, it’s like okay, is my entire
class paying attention and listening or is only half the class paying attention or
listening? Is anybody even—I know their mics are on but are they even in the
room? I haven't heard them speak for 15 minutes. There are always those
questions. And so, that was an obstacle through the virtual learning.
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Theme Two: Impact was Mixed
This theme was reflected in the data of 50% of respondents, with a frequency
count of 39. Participants talked about varying levels of project-based learning activities
they conducted in spite of the restrictions necessitated by COVID-19. For example,
Participant D shared the following,
Once they were back, I was able to implement more. At the beginning, it was
hard because we were very, very, very strict on distancing, very strict. So, you
can't do a lot of collaboration. And we were trying to do so much catchup
because they hadn’t been in school for nine months. And so, we were trying to
catch up—it was like, this is how you add this, that was our focus at that point.
So, it wasn't until the end of the year, when things started to loosen up a little
more. They were still wearing masks. They were still staying mostly distanced,
but if they sanitized enough, they were able to come closer together and move
apart like—and that's when we were able to do our project.
Participant G talked about their experience, once most of their class returned to in-person
learning.
We did do a spring PBL project without the presentation night. So, we treated it
exactly the same….In the spring, the unit was almost exactly the same, other than
presenting to a crowd, you know, we ended up just presenting to our class instead.
And each student did that individually because of COVID. But I would say it was
almost the exact same unit, which was great. And we had enough time to do it.
We had February ‘til May that we worked on that unit, and we had shortened
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days, so we only did PBL twice a week, not three times a week. So that it was
definitely stretched out a little bit, but I was very pleased with the outcome.
They later clarified
The virtual students didn’t do it, because I didn't have those students, they were
assigned to another teacher. So, they didn’t do PBL at all. So, 2/3 of my class did
do the project to fruition.
They reflected,
I would say that the quality of the work they produced was as good or better then,
if I'd had the whole class here doing it in partners. I think there was more
individualized attention because I only had 18 kids, and they were working
individually. Classroom management was much easier. And so, for a lot of
reasons I just felt like they got a lot more out of the unit…and products [were]
better, surprisingly. You don't hear that much about anything related to COVID,
right?
Participant L described a similar experience,
We practiced both, the virtual classroom, and then we were able to finally come
back in the classroom after the holiday, after the winter break. Early on it was
tough because it's much easier to get your students excited, jubilant about the task
at hand, when you have them or front of you, and you see the body motions and
you see—because some of my students, would just turn on [their] mic, and I
wouldn't be able to see them. And so, having them in-person just gave me that
opportunity to, and gave them the opportunity to be able to do these, the
4Cs….Once we got back, it was, okay, let's adapt, let's do what we can here.
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We're in-person now, let's get back to what it was before we left….So yeah, there
was an impact, again at the beginning when we were doing the virtual. It made it
a little bit tough to fulfill my objectives, through the PBL.
Participant C spoke about the challenges they experienced implementing PBL in a virtual
environment.
How did it impact it? Because we weren't in the same room together, and, we
couldn't—there [were] so many times I was like, oh, I wish they could make a,
what did I want them to make?... Oh, I wanted them to make the cover for our
book. And I kept thinking, if we were in person, I’d have all these kids in small
groups, and they’d get together, and they’d design the cover, and they’d paint it.
I was like, dang it, I can't do that—things like that. But we did it a different way.
They all said it wasn't true collaboration, but they ended up sending photos of
themselves, and then we did a layout and it worked out. Then we asked them
where they wanted them, so things like that. It wasn't true collaboration, but it
was collaborative.
Participant I also commented, “The collaboration piece has been more challenging. It has
forced everyone, I think, involved, all the stakeholders to get more use out of technology,
and I think that has been a positive change.”
Theme Three: Positively Impacted
While most participants indicated that the presence of COVID-19 had adversely
affected their ability to develop the 4Cs through project-based learning, four respondents
discussed ways in which they had experienced successes. The frequency count for this
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theme was 38. Participant I explained how their homeschool parents supported remote
learning.
One of the parents I serve started, she just decided to teach world history online,
and said, hey if your kids want to learn world history, come on. I'll be lecturing
for 45 minutes, and then we'll have collaborative projects for homework. And
they figured out how to use Google Docs and Slides, and it inspired innovation in
parents, who are the learning coaches. And in students too because some of these
parents were very hesitant to let their kids do a lot online before. And now,
obviously, we're in the digital age. Kids have to have these computer skills, and it
pushed parents who were a little hesitant to try a new thing, and it worked out
great, I think.
Participant E highlighted the use of digital tools with their students, facilitated by the
shift to virtual instruction.
I think utilizing technologies appropriately during that period was the crucial
element. WeVideo was a great tool for creating collaborative showcases, where
we could put students in breakout rooms and [they would] collaboratively work
on a project, or the product is a WeVideo, or something like that.
When asked about the level of engagement exhibited by there students while on line they
recalled,
We had 95, 96% attendance throughout COVID-19, which is right about where
we were before. Actually, you know what, we had 98% attendance for a while
because it actually went up. Because students were at home, if they were sick,
they could still log in. But our school is very proactive. Our leadership doesn't
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mess around. When, COVID hit, they sprang into action immediately and never
stopped.
Participant C detailed their account of the success of online learning during the
pandemic. “I feel like the projects I did this year were some of the best I've ever done,
and they were all remote.”
They elaborated,
I started the year with my kids designing a website for their class, so that they
could get to know one another and each could have a page, and we shared
neighborhood maps on the website and a personal page and self-portraits….That
actually ended up housing all of their work. So, over the course of the year, that's
where we would share student work and events, and it was beautiful. The second
project we did was a podcast that shared stories and facts about outer space. My
kids were really interested in outer space. So, we decided we'd write stories and
research about different elements of outer space, and then they recorded and
produced a podcast. And then, our third project was probably one of my favorite
projects I've ever done. It's a book of poetry that celebrates kids’ identities. So, I
actually ended up trying to embed the anti-bias education goals into the project
for the first time, diversity and identity. And the kids wrote poetry, it was sort of
extemporaneous poetry, where we learned about poetry we listened to poetry, and
then they created their own poetry. Then, we made a book and art that was all
focused on identity. So, they learned about what an identity was, who they were,
how they self-identified and then created. I'm happy to share this book with you
it’s incredible.
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Participant A concluded,
It has pushed us to be really creative through everything we do….We've had to be
more creative with using Pablet, Flip Grid. Our exhibition is different, but kids
have gotten more creative with how they can show what it is they understand.
Parents have gotten more creative. I've gotten more creative. Communication is
different, it’s clearer because in this platform, we have to reach everybody. But
yeah, kids have gotten really creative with how they show their understanding.
They’re choosing different PechaKucha. They’re choosing PowerPoint. They’re
choosing Google Slides. They’re choosing—there’s more have-tos because they
have to. And they’re more self-directed because they have to really pull out all
of the tools—they have to get things done.
Table 18
Identified Impact of COVID-19 on 4Cs Development Through PBL
Theme

Sources
10

Frequency
65

Impact was mixed

6

39

Positively impacted

4

38

Negatively impacted

Summary
This chapter provided the reader with a review of the study’s purpose, research
questions, methodology, data collection process, population and sample. It continued
with a comprehensive presentation and analysis of the findings that emerged from data
collected from 12 semi-structured interviews, as well as artifacts collected from the
participants. The analysis of the data was guided by the research questions, which sought
to measure the impact of project-based learning on the development of four skill areas—
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critical thinking, communication, creativity, and collaboration, collectively referred to as
the 4Cs. Overall findings indicated that the participating teachers believe that projectbased learning does make a positive impact on the development of all four of the 4Cs
skills. However, the responses also revealed challenges in some areas such as
assessment, stakeholder buy-in, and students’ lack of foundation learning that negatively
impact skill development. These and other findings will be discussed in the chapter that
follows.
Chapter V presents a final summary of the study, including major findings,
unexpected findings, and conclusions from the results of research. These are followed by
implications for action, recommendations for further research, and concluding remarks
and reflections.
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CHAPTER V: FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
Chapter V includes a summary of the findings, conclusions and recommendations
for the study. It begins with a summary of the purpose statement, research questions,
method, population and sample. Major findings are then presented, including unexpected
findings, as well as conclusions that can be drawn from analysis of the data. Finally,
implication for action will be discussed, along with recommendations for future research,
and concluding remarks.
Purpose Statement
The purpose of this qualitative phenomenological study was to investigate the
impact of project-based learning on K-5 students’ development of the 4Cs (Critical
Thinking, Communication, Creativity, Collaboration) as perceived by elementary charter
school teachers.
Research Questions
5. How does participation in project-based learning impact K-5 students’
development of critical thinking as perceived by elementary charter school
teachers?
6. How does participation in project-based learning impact K-5 students’
development of communication as perceived by elementary charter school
teachers?
7. How does participation in project-based learning impact K-5 students’
development of creativity as perceived by elementary charter school teachers?
8. How does participation in project-based learning impact K-5 students’
development of collaboration as perceived by elementary charter school teachers?
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Methods
A phenomenological approach was used for this qualitative study to describe the
perceptions of elementary charter school teachers with regards to the impact of projectbased learning on student development of critical thinking, communication, creativity,
and collaboration—collectively termed the 4Cs (Partnership for 21st Century Learning,
2019, pp. 99-102). Phenomenology calls for the use of in-depth interviews with
individuals having firsthand experience with the phenomenon being studied. This
research sought to explore the “lived experiences” of the participants, both individually
and collectively, and how they made sense of those experiences. (Patton, 2015, p. 115).
As such, phenomenology aligns with the purpose statement and research questions and
was, therefore, determined to be the most appropriate methodology for this study. In
order to answer the research questions, in-depth, semi-structured interviews were
conducted with individuals who had “direct experience” (2015, p. 115) with the
integration of project-based learning into their instructional practice, with an emphasis on
developing the 4Cs within an elementary charter school setting. As is also consistent
with the phenomenological approach, supporting artifacts were collected from
participants and analyzed.
Population
The general population used in this study included an estimated 5,041charter elementary
school teachers working throughout California at more than 1,300 charter schools. This
amounted to approximately 3.4% of all elementary school teachers in the state (California
Department of Education, n.d.; “Charter Schools in Perspective: Teachers and Teaching,”
2015). The sampling frame employed for this study included the total number of
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elementary charter school teachers, within the state of California, who routinely
integrated the use of project-based learning into their instructional practice (data on the
number of individuals in this group is currently unavailable).
Sample
The sample used for this inquiry consisted of 12 elementary teachers employed by charter
schools located in six counties throughout California including Sutter, Yolo, Fresno, Los
Angeles, Riverside, and Orange. All participants had a minimum of two years of
experience implementing PBL (previous to the COVID-19 pandemic) and routinely
integrated project-based learning with the inclusion of the 4Cs as part of their
professional practice. Interviewees were chosen based on their availability and
willingness to participate in this study.
Major Findings
To follow, is a presentation of major findings emerging from an analysis of data
collected from the 12 participants in this study. During each interview, individuals
shared their perceptions, insights, and personal stories relative to the impact of projectbased learning on their students’ development of critical thinking, communication,
creativity, and collaboration. Supporting artifacts in the form of planning documents,
project overviews, and student work were also provided by respondents. This section
begins with a discussion of the frequency of teachers’ ability to implement the
incorporation of the 4Cs and moves to the planning of lessons and projects incorporating
the 4Cs. These findings are intended to provide the reader with a context for the major
findings, specific to each research question that immediately follow. Next, challenges,
successes, and teachers’ perceptions of the overall impact of PBL and 4Cs development
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on student success are summarized. The section concludes with major findings with
respect to the impact of COVID-19 on 4Cs development and project-based learning
activities.
Frequency of Teachers’ Ability to Implement the 4Cs
4Cs implementation is present daily. An overwhelming majority of participants
(11 of 12) indicated that some or all of the 4Cs skills were evident in their instructional
practice on a daily basis. While communication, collaboration, and critical thinking were
the most frequently highlighted, respondents also talked about the importance of
developing all four skills with their students. The application of mathematical concepts,
collaborative conversations, and written communication were just a few examples of how
the 4Cs were incorporated.
Planning of Lessons and Projects Incorporating the 4Cs
When asked about how they planned lessons and projects that incorporated the
4Cs, participants’ responses were mixed. While fifty percent of the teachers indicated
that they planned collaboratively, the other fifty percent stated that their planning was
done independently.
Collaborative Planning. Respondents who said that planning was collaborative shared
varied examples of their processes. For some, planning was carried out with a grade
level partner or team. For others, collaboration meant preparing a proposal for a project
and presenting it to the entire faculty, via a structured protocol, for feedback and offers of
resources. All six respondents expressed that they found value in working with others, as
it gave them the opportunity to share their ideas, reflect upon the questions and
suggestions from their colleagues and refine their plans.
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Independent Planning. Most of the participants who communicated that planning was
done independently shared that their use of this approach wasn’t necessarily by choice
but out of necessity. They asserted that because charter schools tend to be small, there is
often only one teacher per grade level, making collaborative planning more of a
challenge. There were also indications that some participants had developed their own
processes for planning and were comfortable working on their own.
Research Question One
The first research question sought to answer: How does participation in projectbased learning impact K-5 students’ development of critical thinking as perceived by
elementary charter school teachers? The coding of data for this question resulted in four
major findings.
Project-based learning incorporates questioning strategies. This finding was
evident in the data of 92% of participants, who placed a high value on the presence of
questioning within project-based learning activities and indicated that it was essential to
the learning process. Respondents emphasized the importance of open-ended,
challenging questions that promoted deep understanding of the topic being studied. A
number of individuals also pointed out that driving questions that guide students through
the process are characteristic of PBL projects. This concept is consistent with the work
of Buck Institute for Education (BIE) that noted the inclusion of questioning and
“sustained inquiry” as being elemental to quality project design (Larmer et al., 2015,
ppc. 38-40; Larmer & Mergendoller, 2010). Two of the teachers also shared how their
students worked collaboratively to develop the driving question for each project. One
teacher commented on how student-created questions ran contrary to the traditional
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instructional model where children were merely expected to answer questions generated
by someone else. It was also mentioned that questioning could be used as a tool for
reflection throughout the cycle of inquiry and as a means to encourage reflection at its
conclusion.
Project-based learning provides opportunities for deep problem-solving.
This finding also emerged from the data of 92% of respondents. Participants provided
numerous examples of the presence of deep problem-solving with their students. Much
of what was shared involved students working in teams to solve a complex problem.
According to respondents, this often meant having discussions with others and coming to
a consensus. Also emphasized was the importance of not simply giving students the
answers but, instead, allowing them to discover the solutions for themselves and then
asking them to explain them to others. This idea aligns with the National Education
Association’s description of critical thinking (2012) and was illustrated by one of the
participants who remarked that their students were expected to analyze a problem from a
variety of different angles and perspectives before coming to a solution. The ability to
transfer and apply the use of problem-solving practices to other situations was also
stressed.
Project-based learning promotes rigor and perseverance. The responses of
nine of 12 participants supported this finding. The concept of designing rigor into
projects was discussed by a number of participants who suggested that creating projects
that were challenging to work through and required students to productively struggle was
important. This point of view supports Thomas, who indicated that students should be
presented with a challenging problem or question, then be allowed to work through it
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with autonomy (2000). In this instance, some participants used Bloom’s Taxonomy
(Bloom, 1956; Krathwohl, 2002) to illustrate how they encouraged their students to move
their learning toward the upper levels of the model, where concepts become increasingly
abstract and rigorous. The importance of building perseverance by guiding children to
work through tough challenges, sometimes failing along the way until they figured things
out, was conveyed by several participants. They further asserted that the development of
perseverance and failure recovery were key to the development of critical thinking.
Critical thinking is informally assessed. This major finding, as it relates to the
assessment of critical thinking, was evident in the data of eight of 12 respondents.
Participants remarked that they did not assign grades in this area. Instead, skill
development was largely assessed anecdotally. Means of data collection discussed
included notated observation of their students working during PBL time and peer-to-peer
feedback where students informally assessed each other. Respondents emphasized their
use of reflection as an assessment tool by asking students to reflect on their thoughts and
opinions on a certain topic at the beginning of a project, then to consider how that
thinking may have evolved through the course of the cycle. The importance of making
meaning by reflecting on a situation that could result in a lasting impact was stressed.
Reflection was identified as an important metacognitive tool for student self-assessment
and is considered to be one of the seven elements of high quality PBL (Larmer,
Mergendoller, & Boss, 2015; Larmer & Mergendoller, 2010).
Research Question Two
The second research question sought to answer: How does participation in
project-based learning impact K-5 students’ development of communication as perceived
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by elementary charter school teachers? Analysis of the data revealed a total of five
major findings.
Project-based learning equips students with multiple modes of
communication. The data from 100% of participants aligned with this finding. When
discussing the role of communication, respondents articulated their collective belief that
there are many and varied ways for students to communicate within project-based
learning activities. Chief among those shared were the use of conversation, writing, and
student presentation of learning. This view was consistent with John Dewey’s assertion
that opportunities for students to communicate should be evident in classroom activities
(Knoll, 2014).
When explaining their use of conversation, teachers talked about one-on-one,
small group, and whole class interactions, where students were able to convey their ideas
and share their thinking with each other. One point of emphasis was on the role of
conversation in language development. According to respondents, the presence of
conversation in PBL allowed students to practice and develop verbal skills, as well as
build vocabulary. The importance of these opportunities in meeting the needs of English
learners was specifically highlighted. With respect to writing, examples such as keeping
a journal and producing reports, essays and written reflections were suggested.
Presentation of student learning was also a prominent form of communication discussed.
When articulating their thoughts in this area, teachers mentioned how students presented
their work to a variety of stakeholders including, classmates and the surrounding
community. Other modes of communication exemplified included drawing pictures,
using puppets, role-playing, making music, putting on a play, and creating a website.
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Using alternate forms of communication to give students with learning differences the
ability to communicate in a manner most accessible to them was also a topic of
discussion.
Project-based learning provides varied opportunities for discussion. This
finding was evident in the data of 75% of participants. Respondents referred to
discussion as verbal exchanges focused on a particular topic. They stated that in a
project-based learning classroom, this might look like teams talking to each other about
various aspects of their projects, such as planning, research, and the presentation. In
these instances, they asserted that the environment could be very lively. There was also
mention of discussions between teachers and students during conferencing sessions and
peer-to-peer feedback opportunities. According to the teachers, these interactions were
also evident during project showcases where student engaged with the public and
answered questions about their work. According to the Buck Institute for Education, the
opportunity for students to communicate with an authentic audience is a critical
component of PBL (Larmer et al., 2015; Larmer & Mergendoller, 2010). An interview
with a community member was also given as an instance where discussion would be
necessary. The concept of inner dialogue or self-discussion was suggested as a means of
reflection, motivation, and/or personal encouragement.
Project-based learning creates a safe space for skill development. The idea of
safety emerged from the data of two-thirds of respondents. Allowing students to practice
their communication skills in a protected environment and, eventually, with a variety of
stakeholders, both within and outside of the classroom was described as a way for them
to build capacity and gain self-confidence. Also noted, having this structure in place was
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particularly benefited to English learners, who were able to practice their communication
skills without fear of intimidation. Participants talked about their use of modeling to
demonstrate good teamwork, as well as the development of student-created team norms
that would then be posted to remind students of their roles and responsibilities during
project work. One participant emphasized that the development of their classroom
culture was not instantaneous but took place over time and had to be scaffolded until
students were comfortable and ready. Larmer, Mergendoller, and Boss also stressed the
importance of providing students with explicit instruction, modeling and ongoing support
as they develop and adapt to the demands of a PBL classroom (2015). The topic of
conflict resolution came up, with one teacher who detailed their approach for equipping
students with the tools to respectfully work through their disagreements.
Project-based learning leverages the collaborative process. This finding was
present in the data of 75% of participants, who indicated a correlation between
communication and collaboration. Respondents expressed their views on the importance
of explicitly teaching team structures, norms, and roles as a means of developing good
communication among members. To that end, there was discussion of establishing a
student-centered process for resolving any conflicts that may arise. This idea of the need
for strong communication within collaboration was echoed by other teachers, who
posited that communication within collaborative activities was essential to successful
projects. Several participants also remarked that active listening, negotiation, and
compromise all factored into effective communication and healthy teamwork. The use of
scaffolds to support students who might not feel comfortable communicating in a
collaborative setting was also suggested. This finding supports research that urges
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teachers to “prepare students for teamwork” by providing them with opportunities to
practice each aspect of group work (Larmer et al., 2015, p. 100) and is also evident in
Lev Vygotsky’s work (Pardjono, 2016).
Communication is assessed through student-produced work. This finding
was evident in the responses of 92% of participants, who indicated that they use student
work products as a means to assess communication. Respondents talked about how they
examined elements of students’ final project presentations to evaluate areas such as
speaking and listening skills (e.g., the clarity and projection of speech and the effective
communication of ideas). The ability of students to explain their thinking was also
stressed as an important element of the assessment process. Reflection was identified as
a key component that, according to respondents, gave students the opportunity to selfevaluate and think about the success of their presentation and what they would want to do
differently the next time they presented. This might include a teacher-student discussion.
Written presentations were mentioned by several teachers as products that would be
formally assessed. These presentations could consist of reports and interview questions,
for example. This practice is in accord with the work of Larmer, Mergendoller, and
Boss, who discussed the use of individual and team-created final products as the means
for a summative assessment of student learning (2015).
Research Question Three
The third research question sought to answer: How does participation in projectbased learning impact K-5 students’ development of creativity as perceived by
elementary charter school teachers? A thorough analysis of the data resulted in five
major findings.
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Project-based learning cultivates an inquiry-driven learning environment.
This theme was present in the data of all 12 participants and, therefore, emerged as the
most dominant. Teachers expressed their belief that creativity started with an engaging,
student-centered learning environment conducive to sparking curiosity, open-ended
questions, and independent thought. One respondent described how their classroom
makerspace included materials and tools to give students a creative outlet. While not
specifically using the term, makerspace, other participants similarly detailed how they
provided their students with a variety of supplies and technology that were used to create
physical and digital products during project-based learning cycles. The Review of
Literature for this study included the work of Seymour Papert, who, when writing about
culture, referred to the influence and availability of materials within a particular culture
that provided opportunities for both the spontaneous and formal development of
cognitive abilities (2020). Encouraging students to find creative ways to present their
learning was also mentioned. Examples shared included demonstrations, dances, and
songs.
Project-based learning promotes student voice and choice. This finding
appeared in the data of 92% of participants. Respondents universally expressed the belief
that project-based learning afforded students the opportunity to take ownership of and
assume decision-making authority over their own learning. In fact, the more this was
encouraged, participants contended, the more engaged students would be and the more
they would learn through the process. One respondent added that projects should be
driven by students. This perspective was shared and extended to include the idea of
allowing students to select their own projects, and authentically connect to a topic of
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interest. Students may have had some prior learning in the area of study but would then
be looking at it in a new way, more divergently. Also discussed, were instances where
students chose a topic that they knew little about but had a passion for. According to the
teachers, this freedom to choose set up the conditions for creative thinking to occur.
Giving students the freedom to make choices and give voice to their thoughts and
feelings aligns with the elements of quality PBL, presented in the Review of Literature
(Larmer et al., 2015; Larmer & Mergendoller, 2010). This concept is also consistent with
William Heard Kirkpatrick who emphasized that the more choice students had to select
their own project, the more engaged they were likely to be in the work (de Graaff &
Kolmos, 2007).
Project-based learning supports production of student-created artifacts. This
finding emerged from the data of nine of the 12 participants. According to respondents,
at the heart of project-based learning was a driving question that their students sought to
answer through the process. That question was carefully constructed to consider what
students already knew, with the opportunity for them to deepen and extend that
knowledge through the PBL cycle. As was also shared, the end result was most often the
creation of a product that demonstrated that new learning. With this end-product,
students would use what they had learned to make something new. This concept supports
Condliffe’s assertion that while project-based learning may culminate with a product
such as a model or presentation, emphasis is placed on the importance of the “process
through which learning takes place” (2017, p. 6). Participants communicated that their
students were given a choice in the artifact they created, which could take many forms.
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One teacher also concluded that the creation of artifacts told the story of each project,
along with what was learned, and supported student memory of that experience.
Project-based learning fosters creative problem-solving. This theme was
consistent with the data of eight of the 12 participants. One idea repeatedly surfaced by
respondents was the importance of posing open-ended problems and questions, with
multiple pathways to a solution or answer. They emphasized that this was key to the
learning process for their students. Teachers further remarked that students were given
the space to explore the different approaches independently or with a team to creatively
reach their own conclusions, without the teacher simply providing them with the answer.
The need for students to explain and justify their thinking was also discussed. One
participant shared their belief that making improvements to something is also an
expression of creativity. Another explained that their students engaged in creative
problem-solving throughout the PBL cycle. This view was supported by another
participant who talked about how the project-based learning process was innately
creative, as it starts with a major, driving question, but includes many sub-questions that
students need to answer throughout. This observation is in line with the characteristics of
quality project-based learning which calls for “sustained Inquiry” (Larmer et al., 2015,
pp. 38-40).
Creativity is assessed informally. Evidence of this theme appeared in the data
of six participants. Respondents indicated that their assessment of creativity was more
anecdotal in nature than formal. They tended to focus on whether their students’ work on
a project represented original thought or a duplication of someone else’s ideas. There
was also discussion of incorporating reflective questions or activities specific to creativity
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into more formal summative project assessments (e.g., showing another way to solve a
problem or drawing a picture that showed what the student learned). This idea is
confirmative of the belief that the purpose of assessment is to guide students toward
improvement, not to necessarily assign a grade (Larmer et al., 2015, p. 125). One
participant also reiterated how they used collaboratively-created quality indicators as a
tool for reflection, as well as a resource to guide students through the creative process.
Research Question Four
The fourth research question sought to answer: How does participation in projectbased learning impact K-5 students’ development of collaboration as perceived by
elementary charter school teachers? Through the process of data analysis four major
findings emerged.
Project-based learning develops team structures, norms, and routines. This
theme emerged from the data of 10 of the 12 participants. Respondents discussed the
importance of explicitly teaching team structures, norms, and routines, stressing that this
process should start at the beginning of the school year and be reinforced throughout.
The idea of preparing students to work in teams was described in Setting the Standard for
Project-Based Learning (Larmer et al., 2015, pp. 119-120). and is consistent with this
finding. Teachers also talked about creating a problem-solving protocol, regular
opportunities for the practice of teamwork, scaffolding, and, for some students,
encouragement to participate. Completing these steps was suggested before any projectbased learning activities began. One participant shared their experience with teams,
asserting that, as in society, students naturally gravitate toward certain roles (e.g.,
leadership). While this seems to occur organically, they felt that children should have the
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opportunity to try all of the roles. The challenge of managing team activities was brought
up as an area of potential challenge for teachers due to the level of student activity, not all
students participating equally, and the potential for off-task behavior.
Project-based learning provides inclusive opportunities for all learners. This
finding aligned with the data of 75% of participants. When discussing collaboration, this
group of respondents noted that collaboration was inclusive of all learners in their
classrooms and created opportunities for meeting the needs of struggling students in
particular. The concept of collaboration also included students with disabilities who were
able to be successful within a team structure, as they could be supported (scaffolded) by
other team members. This belief is consistent with Vygotsky’s concept of a Zone of
Proximal Development, which is defined as the “distance between the most difficult task
a child can do alone and the most difficult task a child can do with [the] help [of]
another,“ (Mooney, 2013, p. 100). One potential challenge that was addressed was with
respect to students who lacked foundational literacy skills, assumed to have been learned
in the primary grades (K-2). This challenge was brought forth by an upper grade teacher,
who felt that these students would struggle with project-based learning due to the amount
of reading and writing required and would, therefore, need additional support to be
successful. It was also conveyed that while students are primarily working with a team,
there was still an opportunity for each to express their individuality (e.g., through a
writing assignment). To ensure the success of all students, participants also discussed
strategic grouping approaches. This planning considered factors such as behavior, socialemotional needs, and potential for conflict. Constant monitoring of team dynamics, with
adjustments as necessary was encouraged.
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Project-based learning builds a student-centered classroom culture. This
finding was consistent with the data of eight of the 12 participants. The shift of some
control away from the teacher and to the student was mentioned as a characteristic of a
student-centered classroom culture. Respondents also described how culture was
intentionally developed in their classrooms by establishing an environment where
students felt genuinely supported and assumed the best of each other. Also mentioned
was the importance of creating a space of safety that allowed students to openly express
their curiosity, take risks, and persevere when the work got challenging. This contention
supports research conducted by Buck Institute for Education (Larmer et al., 2015).
Teachers stressed that to accomplish this ideal environment, they facilitated a lot of
community and team building/ activities with their students at the beginning of the year.
The inclusion of a conflict resolution framework that promoted student-to-student
dialogue and problem-solving was emphasized; however, in some instances, as teachers
shared, intervention was necessary to help teams work through issues, such as those
involving power and recognition of the value of each member to the overall success of
the team. Participants also pointed out that when students are working collaboratively in
PBL, the noise level in the classroom rises due to the amount of verbal discourse taking
place. Consequently, this requires strong classroom management skills for teachers, who
must be circulating and constantly monitoring the teams to ensure that everyone is ontask. It was also suggested that it helps if the projects implemented are ones with which
previous groups of students have shown success. One respondent concluded that while it
was important for students to be productive when collaborating, the noise in the room
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could include the sound of laughter and a sense of fun, indicative of the joy they are
experiencing through the process.
Collaboration is informally assessed. This finding was evident in the data of
eight out of 12 participants. Respondents indicated that their assessment of collaboration
was primarily anecdotal, consisting of observations of student interaction during
collaborative activities. They looked for elements such as, how are students working
together? Is one dominating another in the group? Who is not doing their fair share?
And which students are taking initiative? Teachers discussed how they then conferenced
with students, both as a team and individually to offer feedback and support. One
participant shared that they view assessment of collaboration as a means to inform their
own teaching practice based on student performance. This reflective use of assessment
lends credence to the element of “critique and revision” described by Larmer et al. which
emphasizes that the objective of formative assessment is improvement of work (2015, p.
43).
Impact of Project-based Learning on Development of the 4Cs
The following set of major findings relate to the overall impact of project-based
learning on the development of critical thinking, communication, creativity, and
collaboration. Areas addressed include, challenges participants have faced, success they
have experienced, their perceptions of the overall impact on student success, and the
impact that the presence that COVID-19 has had.
Challenges with Fostering Development of the 4Cs Through Project-Based Learning
Lack of foundational competencies. This finding emerged from the data of nine
of the 12 participants. Teachers expressed that they faced challenges implementing PBL
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with students who come to them lacking requisite skills. Specifically, they shared that
some children experienced previous learning environments (home and school) where they
were not allowed to think for themselves, voice their opinions, or ask questions. As a
result, respondents found that these students depended on the teacher to give them the
answers and tell them what and how to think. It was pointed out that young students
tended to be concerned about disappointing adults and were often fearful of failure.
Further, participants observed that children were prone to measure success based on their
performance on tests. Individuals also conveyed that they received some students who,
for various reasons, were missing skills in reading and writing. It was suggested that
these areas were especially important for conducting research, and that students without
proficiency would have difficulty navigating a project-based learning environment. With
respect to the 4Cs, one respondent remarked that many of their students were challenged
when it came to expressing their own creativity in projects and were likely to copy what
others were doing instead of having original ideas. There was also concern expressed by
some of the teachers, who found that a number of their students were not prepared to
work collaboratively. Some students preferred to work on their own rather than with a
team, while others lacked the discipline to work within a group structure. There was
discussion about the adjustments students needed to make when coming from other
schools or previous grades that didn’t incorporate a project-based learning approach
and/or focus on developing the 4Cs. While acknowledging the challenges, respondents
reported that with scaffolding and time, students were able to successfully acclimate to
their classroom environment. The need to differentiate instruction and provide scaffolds,
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as needed, is consistent with the work of the Buck Institute for Education (Larmer et al.,
2015, pp. 50-51).
Success with Fostering Development of the 4Cs Through Project-Based Learning.
Student self-discovery, agency, and empowerment. This finding aligned with the
data collected from 92% of participants. Respondents discussed how project-based
learning had facilitated the development of agency and ownership in their students. One
individual described the level of growth their learners experienced as the school year
progressed, which helped them become independent decisions-makers, with the ability to
present arguments in support of their thinking. Also considered was how development of
the 4Cs encouraged students to find their own voice and to openly express their thoughts
and opinions. Another participant emphasized that even their four and five-year-old
students could develop autonomy and become drivers and owners of their learning,
adding that allowing their children to play a role in the learning process facilitated
development of the 4Cs skills. They cited participation in PBL as the determining factor
that made this capacity-building possible. The concept of identity was a major point of
discussion shared by one teacher, who described how project-based learning supported
their students with making connections to their identities and cultures. They contended
that allowing children to view the world from such a personal perspective fostered
ownership of their learning, empowering them to decide how it should be constructed.
This point of view supports the work of Piaget, who asserted that people “construct
meaning” from their experiences and “interactions with their environment” (Grant, 2002,
Theoretical Foundations section, para. 1). Participants further stressed that while
teaching skills was important, students also needed opportunities for exploration. Seeing
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students connect and apply learning to their own lives was noted by one participant as an
indicator of success, as were the experiences described by several respondents, whose
students began to see themselves as being capable of doing more than they previously
thought they could. Other examples of success included seeing students gain confidence
and develop perseverance and self-efficacy. One participant reflected that project-based
learning had a profound impact on their students, changing the way they saw themselves
and encouraging them to take action and become agents of change.
Impact of Fostering Development of the 4Cs Through Project-Based Learning on
Student Success
Develops real-world skills. This finding was consistent with the data collected
from 92% of participants. Teachers reported that participation in project-based learning,
with an emphasis on developing the 4Cs, equipped students with real-world skills. They
remarked that these capacities were applicable well beyond the classroom. One teacher
stated that they told their students that they would use what they learned in class now and
for the rest of their lives and apply it to many situations. A number of respondents
discussed their belief that the current structure of education did not adequately prepare
students for life beyond school, pointing out that disparately teaching academic subjects
was contrary to the way the world worked and people learned. They further suggested
that students needed to possess the ability to work in teams, communicate, and think
critically, stressing that simply knowing facts was not important in the overall scheme of
things. They remarked that the world was changing and that problem-solvers and
creative, divergent thinkers were needed. Several teachers emphasized that these skills
could not be developed from worksheets or multiple choice tests and called for shifts
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away from the current model. One teacher remarked that they were beginning to see
changes in math instruction, away from memorization and toward deep understanding of
mathematical concepts and application of learning. They likened this to the thought
behind project-based learning. Another participant asserted that the 4Cs were essential
and necessary for survival as students moved into adulthood. It was also suggested that
teaching the 4Cs, beginning at an early age, would ensure that they were ready by the
time they graduated high school. This idea is concurrent with Larmer et al., who posit
that students who complete many projects during the course of their school career will be
presented with many opportunities to learn these 21st century skills (2015, p. 6).
Impact of COVID on Fostering Development of the 4Cs Through Project-Based
Learning
COVID-19 Negatively impacted the ability of teachers to develop the 4Cs
through the use of project-based learning. The data collected from 10 of 12 participants
was consistent with this finding. Participants reported that their ability to implement
project-based learning activities with emphasis on the 4Cs had been negatively impacted
by the restrictions necessitated by COVID-19, especially the shift to remote instruction.
Most teachers reported that they were unable to do projects at all during the months they
were online with their class and that teaching the 4Cs was challenging.
They mentioned that fostering authentic collaboration among their students was
particularly difficult in a virtual environment. Participants remarked that the learning
curve associated with the use of technology and the lack of student engagement, in some
cases, had impeded their practice and made project work unwieldy. Participants shared
that when they returned to in-person instruction, the focus was on providing intervention

258

to support students with learning gaps and addressing social-emotional issues; therefore,
PBL was not a priority. Some participants shared that they were able to successfully
implement projects with modifications to allow for social distancing when they returned
to campus in the spring of 2021.
Unexpected Findings
Successful PBL is Possible in a Virtual Environment
This study produced one unexpected finding, related to the impact of COVID-19.
Despite the negative effects of the virus on project-based learning and the development of
critical thinking, communication, creativity, and collaboration, reported by most
participants, some respondents described success with the implementation of PBL while
teaching virtually. The analysis of data revealed that four respondents felt that their
effective use of technology made it possible for them to do projects. They shared
examples of online tools used for activities such as video production, website design, and
podcasts, as well those for collaboration, publishing and presentation. There was
discussion of how the breakout rooms on Zoom were leveraged for group collaboration.
One respondent commented that the projects they completed with students while working
remotely were among their most successful ever. Another individual reflected that the
shift to online learning had required them and their students to become much more
creative. They further stressed that the while the way in which some of the 4Cs (e.g.,
communication) was expressed was different, it was still effective. This experience
supports the work of Seymore Papert who believed that technology had the unique
potential to transform education by offering students an expansive number of options for
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constructing their own learning while creating something personally meaningful (Papert,
2020).
Conclusions
The researcher used the major findings to draw relevant conclusions from the data to
answer the contextual questions regarding frequency and planning; the research
questions upon which this study is based, and the questions, designed to determine the
overall impact of project-based learning on development of the 4Cs. The conclusions are
listed in order of the findings they relate to and the questions they answer.
Conclusion One
The 4Cs are routinely and seamlessly infused into instructional practice. The
data collected from the individual interviews and artifacts demonstrated that some or all
of the 4Cs are consistently present throughout the professional practices of teachers. This
routine includes, but is not limited to, traditional academic subjects, such as math,
language arts, science, and social studies, as well as project-based learning activities. At
times, teachers intentionally include the 4Cs, such as when building in opportunities for
students to engage in discussion, but oftentimes the skills appear organically, as if they
are baked into the culture. The literature in this area showed that the 4Cs and core
subject areas are not mutually exclusive but are both necessary for a well-rounded
education (Jerald, 2009; Partnership for 21st Century Learning, 2019).
Conclusion Two
Robust, impactful projects can be collaboratively or independently planned. The
data showed that half of the teachers work collaboratively to plan lessons and projects,
while the other half plan independently. There was no indication from participants that
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one method was better than the other. The idea that approaches to planning projects can
vary is also borne out in the literature (Larmer et al., 2015). According to those
interviewed, the way in which they plan is sometimes due to the educational focus of the
school where they work. For example, teachers employed at schools where PBL is a
schoolwide initiative often plan and refine their projects with others, either on their grade
level team or with input from the entire staff. In contrast, teachers tend to plan
independently in schools where PBL is implemented at the classroom level. It was
pointed out, however, that while some teachers would prefer to plan collaboratively, they
are not able to due to the logistics of being the only teacher on a particular grade level.
Regardless of the approach used for planning, the data revealed that projects could be
well-designed and successfully implemented.
Conclusion Three
Project-based learning provides opportunities for students to develop critical thinking
through engagement in rigorous cycles of deep inquiry driven by the need to know and
the determination to find out. The interview data and artifacts gathered from participants
demonstrated that teachers place a high value on questioning strategies in all phases of
project-based learning. In most instances, students start with content or conceptual
knowledge that they then have the opportunity to apply through PBL. This “continuity of
experience,” as John Dewey described it (1938, p. 27) asserts that current experiences are
influenced by what has been learned through past experiences, which in turn alters or
impacts “the quality of those that come after” (p. 35). Jerald also concluded that
problem-solving and critical thinking activities allowed students to apply content
knowledge (Jerald, 2009). The experience begins with the initial development of a
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driving question, either by the teacher or collaboratively with students, that is designed to
be challenging, with multiple pathways for students to explore. It serves as a north star,
guiding them through the different stages of the project and, ultimately, toward discovery
of an answer. The notion that children make their own discoveries about a particular
subject confirms that element of Dewey’s philosophy (1938). As students move through
the cycle, secondary questions are generated, based on new learning or challenges that
may be encountered. The work is designed to be rigorous and complex, requiring
students to look at a topic from all angles and to think critically about it. Because
perseverance, stamina, and failure recovery have been built into the classroom culture,
students know that giving up when things get tough is not an option.
Conclusion Four
Critical thinking is difficult to assess using traditional grading methods.
According to the interview data, teachers do not formally assess their students’
development of critical thinking. One reason expressed was that critical thinking is not
an area noted on report cards and is therefore not subject to the assignment of a grade.
For other participants, the challenge of knowing just how to assess this area was evident.
Instead, teachers assess critical thinking through the anecdotal collection of data (e.g.,
observation and discussion), as well as from peer-to-peer feedback, and student selfreflection. These measures are designed to provide more formative feedback to students.
This practice supports what Buck Institute for Education calls “critique and revision,”
formative assessment that focuses on improvement rather than summative achievement
(Larmer et al., 2015, pp. 43-44).
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Conclusion Five
Project-based learning supports the development of communication by creating
the conditions for a learner-centered environment where students are empowered to
engage in frequent peer-to-peer discussion, openly express their ideas and opinions, and
share their learning with an audience in many and varied ways, both individually and
with a team. Findings from this study established the belief of teachers that effective
communication is developed by giving students frequent and varied opportunities to
practice their skills. This skill-building includes oral communication such as peer-to-peer
and student-teacher interactions. One application of student-teacher discussion can be
found in the work of Socrates, who used a learner-centered approach (later known as the
Socratic method), consisting of a dialogue between student and teacher wherein he asked
a series of questions meant to guide students to discover their understanding of a topic
through “inquiry, questioning, and critical thinking” (Boss, 2011, Strong Foundation
section, para. 1; Wang, Tsai, Chiang, Lai, & Lin, 2008; Overholser, 1993). Oral
communication could also include presentations of learning to audiences, both inside and
outside the classroom. Providing a space for students to hone their written
communication skills through activities such as keeping a journal, writing reports and
reflections, and website development is also viewed as important. For very young
children, communication might take the form of role play, puppet shows, drawing a
picture, or singing a song, for example.
Teachers further assert that the culture of the classroom needs to be one where
students feel free to express themselves without fear of judgement or reprisal and where
individuals can respectfully disagree with one another without it devolving into an angry
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confrontation. Teaching elementary-age students to communicate is a skill in and of
itself and requires educators to constantly model and facilitate discussions between
individuals and among team members. This fact is especially true when working with
second language learners and students with disabilities.
It is also clear that communication and collaboration are inexorably linked, since
effective communication within a team dynamic is essential to the success of any group
project. As such, teachers need to create structures and procedures that help facilitate this
process. These supports include establishing clear roles and responsibilities for
teamwork and a student-centered protocol for conflict resolution.
Conclusion Six
Student-generated work is used as a basis for formal and informal assessment of
communication. Interview data from this study demonstrated that teachers use students’
oral and written project presentations to measure their development of communication
skills. Artifacts examined might include tri-fold displays, written reports, PowerPoint or
other digital presentations, models, books, websites, and podcasts. When assessing, most
teachers focus on the elements of communication spelled out in the Speaking and
Listening and Writing standards (Common Core State Standards, n.d.). While some
teachers grade communication formally, others view the development of this skill area as
a more iterative process and use assessment of communication as a tool for feedback.
Teachers consider a student’s ability to communicate ideas and concepts clearly and
effectively, as well as to what degree they are able to explain their thinking. Reflection is
also used as an opportunity for the student to self-evaluate. This self-evaluation could be
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written or verbally shared with peers or in consultation with the teacher. Reflection is
considered formative with the intent being to improve student performance.
Conclusion Seven
Project-based learning fosters the development of creativity by supporting a
learning environment where cycles of inquiry with opportunities for problem-solving
culminate with unique, student-created artifacts and where curiosity, risk-taking, and
voice and choice are encouraged and honored. The findings from this study determined
that teachers intentionally seek to develop student-centered classroom cultures where
curiosity, inquiry and risk-taking form the foundation of learning and where students are
invited to look at challenging questions and problems through a lens of divergence. In
this environment, creative thought and expression are ignited and fueled by empowering
children to take ownership and drive their learning, whereby giving them the authority to
choose their own paths during projects that both satisfy the learning objectives and make
meaning and connections for them. Teachers also shared that access to digital and
physical resources and materials enable students to actualize their learning in innovative
ways—from the beginning of each cycle of inquiry through the presentation of their
learning. This perception substantiates research that stressed the importance of an
environment conducive to creativity (Larmer et al., 2015). Critical to the successful
development of creative capacity is a shift in the teacher’s role away from being seen as
the purveyor of knowledge and toward that of a facilitator who is learning alongside their
students.
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Conclusion Eight
Creativity is difficult to assess using a traditional grading system. As evidenced
by the data, assessing a student’s creativity proved to be an area of uncertainty and (in a
few cases) discomfort for teachers, who believed that judging someone’s creativity is
subjective and doesn’t lend itself to assigning a grade. Therefore, creativity is informally
assessed, primarily through the collection of anecdotal data (e.g., does the student have
original ideas versus duplication of someone else’s). Teachers may incorporate a
question or task that requires creative thought or expression into a formal, standardsbased assessment but don’t necessarily factor it into the student’s score. The use of
cooperatively-created quality indicators may also provide informal assessment data.
However, the purpose of this measure is to offer feedback to students—not to assign a
score, but to support improvement. This idea is also congruent with the research (Larmer
et al., 2015).
Conclusion Nine
Project-based learning facilitates the development of collaboration by promoting
a student-centered classroom culture where team structures and norms are developed in
consideration of diverse learners. Based on data collected from interviews and artifacts,
it can be concluded that effective collaboration requires that teachers intentionally work
to cultivate a student-centered classroom culture where children feel that they are part of
a supportive, unified community of learners. According to teachers, this effort should
include team and community-building activities that foster an environment of cooperation
and positive intentions, as well as explicit instruction on, roles, responsibilities, routines
and protocols for teamwork. Building this culture takes time and should be initiated at
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the beginning of the school year with reinforcement throughout. Team expectations
should be developed with student input, discussed, modeled, and practiced, with scaffolds
provided to students who need support with behavior or encouragement to participate.
Participants emphasized that once they are prepared, it is important for teachers to
gradually release control over the collaborative process to students. Students should also
be empowered with a process to autonomously work through the conflicts that invariably
arise in teamwork settings. Teachers may also want to assign a series of small projects to
give students opportunities to gain experience before embarking on an in-depth cycle of
inquiry.
When properly planned and executed, collaboration within project-based learning
provides a safe space for all learners to be successful. This need for a protected space
includes students who struggle academically, English learners, and students with
disabilities, as well as those working on or above grade level. It is also imperative for
teachers to be strategic when making decisions about the composition of groups and
assignment of roles. Doing so will decrease the chances of power struggles, inequitable
distribution of the workload, and off-task behavior during group work. Research also
supports the view that, because it is now common for adults to hold several jobs during
their lifetimes, it is important for students to have exposure to a variety of roles during
collaboration (Larmer et al., 2015). Since collaborative learning involves verbal
discourse, the noise level within the classroom is elevated. It is therefore important for
teachers to constantly circulate, monitor, and at times, act as a facilitator for each group
to ensure that while students are enjoying the experience, they are still being productive
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Conclusion Ten
Collaboration is difficult to assess using a traditional grading system. Interview
and artifact data produced evidence that the evaluation of collaboration does not lend
itself to traditional grading and is, therefore, assessed informally. Teachers primarily rely
on the gathering of anecdotal information, consisting of observations of students during
collaborative activities. As they circulate, teachers take note of how teams are working
together, whether one person is assuming too much power at the expense of other team
members; which students are leaving some or all of the work to others; and who is taking
initiative and stepping up to move the work forward. Teachers then share their findings
with students during conferences and provide constructive feedback to recognize areas of
strength and identify opportunities for growth and improvement. This notion is consistent
with the research, which also recommends using a rubric to guide this process (Larmer et
al., 2015).
Conclusion Eleven
Students who lack foundational skills and/or experience with project-based
learning and the 4Cs need varying levels of support to fully benefit from the approach.
Based on the findings identified from the data, it can be concluded that students who
enter a project-based learning environment without experience in PBL or exposure to the
4Cs face challenges adjusting to the approach. Chief among these is the difference in
mindset that is common among students new to PBL, as evidenced by their reliance on
the teacher to tell them what to do and how to think, as well as a reluctance to ask
questions or openly voice their thoughts and opinions. Also characteristic, is a tendency
to be overly concerned about grades and tests scores, the consequences of failure, and not
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meeting the expectations of adults—all residual impacts from more traditional
instructional models. Additionally, these traits may stem from familial attitudes about
education. The ability of students to work collaboratively may be un- or underdeveloped
in these students, requiring that teachers support them with building that capacity. Other
4Cs skills, such as creative expression, may require scaffolding as well. The need for
students to become acclimated to the new way of learning is supported by the literature
(Larmer et al., 2015, pp. 99-102).
Students who lack basic skills in reading and writing may also experience
difficulty. This fact was identified as particularly problematic once students reach the
upper elementary grades where the ability to read and understand research, and
competency in written communication is expected within project work, as well as in core
content areas.
Although these students may experience hardship, most will ultimately succeed
within a project-based learning environment. With time, practice and support, it is
possible for students to assimilate and achieve.
Conclusion Twelve
Students who participate in project-based learning with an emphasis on the 4Cs,
experience self-discovery and develop a strong sense of agency and empowerment.
Findings derived from this study support the conclusion that learning environments
where the development of critical thinking, communication, creativity, and collaboration
through project-based learning are promoted provide the ideal conditions for students to
gain a strong sense of self—who they are and what makes them important. As the school
year progresses, teachers witness growth in their students as they become more confident,
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independent learners, thinkers, and decision-makers who have found their voices. They
then feel emboldened to openly share their thoughts, ideas, and opinions and can explain
the rationale behind their thinking while making arguments in support of it.
Through PBL, elementary-age children (even four and five-year-olds) feel
empowered to drive their construction of knowledge and take ownership of it. In
essence, they start to see themselves reflected in the learning as they view it through a
personal lens of experience, culture, and identity. This idea is consistent with the
concepts of “zone of proximal development, scaffolding [and] intersubjectivity” included
in Vygotsky’s model (Pardjono, 2016, pp. 169-170).

Providing students with

opportunities to explore and make discoveries facilitate these connections. Allowing
students to play a role in their education through project-based learning also supports
development of the 4Cs skills, which in turn prepares them to exert their agency for
action and change beyond the walls of the classroom.
Conclusion Thirteen
Students who participate in project-based learning with an emphasis on the
development of the 4Cs build real-world skills that are transferable beyond school.
Findings made from interview and artifact data collected led to the conclusion that
project-based learning with development of the 4Cs equips students with real-world skills
that transfer from a K-12 education environment to that of career and society. According
to teachers, what students learn in PBL classrooms will benefit them for the rest of their
lives. For example, employers are seeking candidates who can work in teams, think
critically, creatively solve challenging problems, and effectively communicate—the 4Cs.
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While these skills are considered essential, teachers are concerned that the current
system of public education does not adequately prepare students with these capacities.
Instead, schools tend to present information in compartmentalized buckets and do not (for
the most part) show children how the disciplines are interrelated or present them with
opportunities to apply and connect their learning in ways that allow them to make
personal meaning. Instead, all to often educators find that the focus is on teaching
subjects in isolation, assigning worksheets that don’t teach material with any depth,
requiring rote memorization, and the administration of multiple choice tests. Since this is
not how society is structured, most students leave school without the competencies
needed to succeed.
Teachers highlighted encouraging signs that some shifts may be taking place.
Case in point is the teaching of math where, increasingly, students are being asked to
apply mathematical concepts to authentic scenarios they find personally and culturally
meaningful. These activities promote deeper learning and are in line with the philosophy
behind project-based learning and 4Cs development (Hernández, Darling-Hammond,
Adams, & Bradley, 2019). Teachers in this study endorse the use of project-based
learning beginning in the primary grades. That way, students will have had many
opportunities to develop and practice critical thinking, communication, creativity, and
collaboration by the time they graduate from high school.
Conclusion Fourteen
Restrictions made necessary by the COVID-19 pandemic adversely impacted the
ability of teachers to implement project-based learning and the 4Cs with their students.
For most teachers, the sudden shifts in education in March of 2020, made necessary by
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the emergent nature of the COVID-19 pandemic, severely impacted project-based
learning activities to one degree or another. These changes were primarily due to the
closing of physical school campuses and the sudden pivot to remote instruction. For the
majority of teachers, authentic project-based learning was out of the question or very
limited, due in large part to the learning curve presented by technology, including the
limitations of video teleconferencing; a precipitous drop in student engagement online;
and the inability of teachers to adapt some programs to a virtual learning environment.
In terms of the 4Cs, some proved easier to negotiate than others. Teachers
provided students with opportunities to practice the skills, however, this was generally
outside of the context of a project. Authentic communication and collaboration presented
the greatest challenge since these experiences are considered more effective when
implemented in a physical, face-to-face environment.
As schools reopened in the middle to late fall of 2020 and spring of 2021, students
began returning to campus. However, at that time, the priority became remediation
because a significant number of children had developed gaps in their learning. As would
be expected, most teachers did not engage in projects during the first semester. However,
they did implement some projects toward the end of the school year, with modifications
to follow CDC (Centers for Disease Control and Prevention, n.d.) and district health and
safety guidelines.
Implications for Action
The conclusions discussed in the preceding section suggest several implications
for action. To follow are the researcher’s recommendations to address those conclusions.
The group or organization responsible for implementing each implication is designated.
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Implication for Action 1
A national commission needs to be formed, with backing from the U.S.
Department of Education’s Office of Elementary and Secondary Education, to revisit and
expand upon the work of the Partnership for 21st Century Learning (2019). Membership
should include local, state, and federal educational leaders, theorists, business
professionals, economists, and leaders of education innovation (i.e., PBLWorks, Deeper
Learning Network, Digital Promise, Bill and Melinda Gates Foundation, etc.). The
overarching goal of this group will be to reimagine the U.S. public education system so
that it aligns with the skills and knowledge necessary for student success in the current
and anticipated work and societal environments. Fundamental to this is work, will be
study of innovative, research-based instructional models and approaches that have shown
evidence of success. Exemplar schools and districts in urban, suburban, and rural settings
will also be examined to gauge their potential impact on various populations of students.
Because of its long history in the United States, dating back to John Dewey and William
Heard Kilpatrick (Kilpatrick, 1918; Mayhew & Edwards, 1966), project-based learning
will be a central focus of attention. This work should be published in a comprehensive
report that includes findings, conclusions, and recommended action steps. Once
approved, grant funding should also be offered to support implementation.
Implication for Action 2
California must incentivize the use of innovative approaches in public schools by
offering block grants to districts and charter school networks implementing project-based
learning, with an emphasis on 4Cs development, as a foundational teaching and learning
approach. Entities seeking grant funding will be required to submit a comprehensive,

273

five-year program design and implementation plan. Assessment of student progress and
achievement will measure both traditional academic subject areas and competencies such
as critical thinking, communication, creativity, and collaboration. Successful programs
will be replicated and scaled.
Implication for Action 3
Summative and formative assessments must be redesigned to not only measure
core academic content, but to also authentically measure the four Cs competencies.
While most states have adopted the Common Core State Standards (CCSS), the tools
used to assess mastery have received criticism for not being accurate measures of what
students know and are able to do (Jochim & McGuinn, 2016). This contention is
especially true for evaluating skills like creativity, communication, collaboration, and
critical thinking, which are implicit throughout the CCSS but are not currently measured
by standardized tests (Digital Promise, 2020). It is therefore recommended that the U.S.
Department of Education relaunch an effort to determine the strengths and weaknesses of
the current systems of assessment and, with the help of existing and newly-formed
consortia, redesign them to collect and analyze both quantitative (content knowledge) and
qualitative (4Cs skill competency) test data.
Implication for Action 4
Research indicates that project-based learning has the potential to close the
achievement gap between socioeconomically disadvantaged , under-resourced students
and their better situated peers (Cervantes et al., 2015). It is therefore recommended that
teacher credentialling programs in California be required to include the theoretical and
practical application of project-based learning as a viable instructional approach within
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their courses of study. This professional development would include a practicum
component in a PBL classroom.
Implication for Action 5
California should develop a micro credential for project-based learning. The
target group for this supplemental authorization would be currently-certificated teachers
who have not had experience and/or training in the approach.
Implication for Action 6
Public education leaders within California should redouble their efforts to
implement and scale the work done by UCLA’s Center X, a part of the university’s
Graduate School of Education (n.d.). The Center conducts research and provides
professional development, along with coaching, to educators on innovative instructional
approaches, a number of which are inquiry-based. This work, and other similar efforts is
a critical piece for closing the achievement and equity gaps that impact so many students,
particularly those in urban settings.
Implication for Action 7
The researcher will raise awareness and maximize the impact of this study by
contributing articles and giving interviews to scholarly, education-focused publications.
Additionally, the researcher will make presentations on this work at conferences, as a
member of panel discussions, and at speaking engagements, attended by stakeholders at
all levels of education including, but not limited to, leaders in education innovation,
policymakers, state and district superintendents, school leaders, and classroom teachers.
Ultimately, the researcher will adapt this study into a book to be published and made
available to a mass market.
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Recommendations for Further Research
The following recommendations that were derived from the findings and
conclusions of this study are made for further research.
•

Replicate this study with charter secondary (middle and high) school teachers in
California who routinely use project-based learning and emphasize the
development of the 4Cs.

•

Replicate this study in traditional public elementary schools within districts of
varying sizes and in different regions of the U.S.

•

Conduct a mixed methods study on the impact of project-based learning on
development of the 4Cs, designed to collect both qualitative and quantitative data,
with a large enough sample size to make the results generalizable.

•

Earlier research indicates that PBL may be a viable strategy for closing the
achievement gap (Cervantes, Hemmer, & Kouzekanani, 2015). Yet, students in
low performing schools have less access to PBL due to the emphasis on
improving scores in math and language arts. Further study on the impact of PBL
on the performance of communities of color, and socioeconomically
disadvantaged students, particularly in urban settings, is needed to confirm or
refute these findings.

•

Conduct a study measuring the impact of PBL on development of the 4Cs in
elementary schools using instructional technology and the SAMR model for
educational technology integration (Hamilton, 2016).
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•

A large-scale study is recommended to measure the success experienced by
elementary teachers implementing project-based learning during COVID-19
while teaching in a virtual environment.

•

A study of exemplar elementary project-based learning schools within the Deeper
Learning Network is suggested.

•

A study is recommended on the impact of project-based learning, implemented on
a district or schoolwide basis versus implementation by individuals or pockets of
teachers.

•

This study revealed challenges with the implementation of PBL in some schools
where administrators lean toward a more traditional instructional model. A study
focused on the role of administrators in the use of project-based learning would
help create a more complete picture of its acceptance as a viable approach.

•

A longitudinal study is recommended to follow a sample set of students from
grades K-12 and into post-secondary employment to determine how PBL and
development of the 4Cs throughout schooling impacts long-term success.

•

A similarly designed qualitative study is recommended to examine the impact of
project-based learning on the development of the 4Cs in selected sub-groups of
elementary students including, students with disabilities and English learners
(perhaps multiple studies focusing on each sub-group, are indicated).
Concluding Remarks and Reflections
I began this research with a passion for working with elementary-age students,

along with a need to find ways to make education relevant and personally meaningful for
them. I knew how hands-on activities engaged children in learning—I had seen it
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firsthand. So, I decided to focus my work on this area and how it might impact the
school experience of students, as well as prepare them for life beyond school.
As I studied the research, I came to appreciate the long history of experiential
learning—making students active participants in their education—dating back to the
work of Confucius (de Graaff & Kolmos, 2007, p. 1). I also noted the many shifts in the
structure and foci of education that have occurred throughout history, based on the needs
of society at a given time. In the United States, public education was developed as a
means to provide middle class, blue collar workers with the minimum amount of
education necessary to work in factories (Tuomi & Miller, 2011). And that is where
we’ve largely remained since the late l800s. Yet, the demands of society have
dramatically changed. Not only do students need a solid foundation in traditional content
areas, but in important “Learning and Innovation Skills” (the 4Cs), as well (Partnership
for 21st Century Learning, 2019). This study has demonstrated that project-based
learning is an effective approach for the development of these competencies in a way that
allows students to see themselves as owners and drivers of their learning, instead of
simply receivers of it. This research contributes to the body of literature on project-based
learning and 21st century education and demonstrates that even young children can
engage in deep, sustained inquiry that makes content knowledge relevant and supports
the development of the skills they need to be successful, happy adults and contributors to
society.
During my more than 20 year career working in Los Angeles, I have seen the best
that public education has to offer and, all too often, the very worst. In my experience, the
most effective programs are student-centered and use a project-based learning model. In
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these inquiry-based classrooms, education is viewed as a partnership between teachers
and students, in which educators develop plans with learning objectives that give students
multiple pathways to reach them, along with the freedom to explore each. These learning
environments are juxtaposed with those (the majority) where students sit silently, facing a
teacher, and wait to be imparted with knowledge from the adult in the room. There is
little to no attempt to build student agency or ownership of their learning. As a result,
children in these settings often disengage from school because they fail to see its
relevance or connection to their personal realities.
So, why do we abruptly stop supporting, curiosity, imagination, creative thought,
play, day-dreaming, divergent thinking, questioning and rich peer-to-peer interaction
once students leave kindergarten? What if, instead, we encouraged and helped to nurture
those capacities throughout our students’ school careers? If we are truly interested in
closing the achievement and equity gaps, we must make a transformative shift toward
educating students in ways that much more closely mirror what they will encounter once
they move into the world as adults—a way that allows children to truly maximize their
unique potential. After all, “life is a big experiment—it’s a fun, big project made up of
all these little projects” (Participant H).

279

REFERENCES
A&S. (Producer). (2016, December 19). Qualitative vs. Quantitative. [Video File]
Retrieved from youtu.be/0hSOiRWvZoo.
Ackermann, E. (2001). Piaget’s constructivism, Papert’s constructionism: What’s the
difference. Future of learning group publication, 5(3), 438.
American Montessori Society. (nd). Who Was Maria Montessori?
Ameriks, K., & Clarke, D. M. (2000). Aristotle: Nicomachean Ethics: Cambridge
University Press.
Asiamah, N., Mensah, H. K., & Oteng-Abayie, E. F. (2017). General, target, and
accessible population: Demystifying the concepts for effective sampling. The
Qualitative Report, 22(6), 1607.
Azzan, A. (2009). Why Creativity Now? A Conversation with Sir Ken Robinson.
Teaching in the 21st century, 22-26. Retrieved from
http://www.ascd.org/publications/educationalleadership/sept09/vol67/num01/Why-Creativity-Now%C2%A2-A-Conversationwith-Sir-Ken-Robinson.aspx
Beard, C. M., & Wilson, J. P. (2006). Experiential learning: A best practice handbook for
educators and trainers. London England: Kogan Page Publishers.
Behrend, T. S., Ford, M. R., Ross, K. M., Han, E. M., Peters Burton, E., & Spillane, N.
(2014). Gary and Jerri-Ann Jacobs High Tech High: A case study of an inclusive
STEM-focused high school in San Diego, California. OSPrI Report, 3.
Beineke, J. A. (1998). And there were giants in the land: the life of William Heard
Kilpatrick. New York: P. Lang.

280

Bellanca, J. A. (2010). 21st century skills: Rethinking how students learn Bloomington,
IN: Solution Tree Press.
Bertram, C. (2017). Jean Jacques Rousseau. In Stanford Encyclopedia of Philosophy.
Stanford, CA: Center for the Study of Language and Informattion.
Beyer, L. E. (1997). William Heard Kilpatrick (1871-1965). In (Vol. 27, pp. 469).
Biscontini, T. (2018). Information age (Digital age). In: Salem Press.
Bloom, B. S. (1956). Taxonomy of educational objectives. Vol. 1: Cognitive domain.
New York: McKay, 20(24), 1.
Bond, T., & Tryphon, A. (2009). Piaget and method. In U. Müller, J. Carpendale, & L.
Smith (Eds.), The Cambridge companion to Piaget (pp. 171-199). New York,
NY: Cambridge University Press.
Boss, S. (2011). Project-based learning: A short history. Eduttopia.
Brandman University A & S (Producer). (2016). Qualitative vs. Quantitative. [Video
File] Retrieved from http://www.youtube.com/watch?v=0hSOiRWvZoo
Burnyeat, M. (1990). The Theaetetus of Plato. Indianapolis, IN: Hackett Publishing.
Burrus, J., Jackson, T., Xi, N., & Steinberg, J. (2013). Identifying the most important 21st
century workforce competencies: An analysis of the occupational information
network (O*NET). Research Report. ETS RR-13-21. ETS Research Report
Series.
California Department of Education (n.d.). Charter school general information.
Retrieved February 29, 2020, from https://www.cde.ca.gov/sp/ch/csabout.asp.
California Department of Education. (n.d.). Charter School Locator. Retrieved from
https://www.cde.ca.gov/ds/si/cs/

281

California Department of Education (2019). Fingertip facts on education in California CalEdFacts. (2019). Retrieved from
https://www.cde.ca.gov/ds/sd/cb/ceffingertipfacts.asp.
California Department of Education. (2020a). California School Dashboard. Retrieved
from https://www.caschooldashboard.org/reports/19647336016570/2019
California Department of Education. (2020b). Title I, Part A Schoolwide Program.
Retrieved from https://www.cde.ca.gov/sp/sw/t1/schoolwideprograms.asp.
Campbell, S. (2014). What is Qualitative Research? Clinical Laboratory Science, 27(1),
3-3.
Casner-Lotto, J., Barrington, L., & Partnership for 21st Century, S. (2006). Are they
really ready to work? Employers' perspectives on the basic knowledge and
applied skills of new entrants to the 21st century U.S. workforce (978-0-82370888-8).
Cavallo, D., Papert, S., & Stager, G. (2004). Climbing to understanding: Lessons from an
experimental learning environment for adjudicated youth.
Centers for Disease Control and Prevention. (n.d.). Coronavirus disease 2019 (covid-19).
Retrieved from https://www.cdc.gov/coronavirus/2019-ncov/index.html
Cernavskis, A. (2015). How teens move from innovative K-12 to college: With a new
spotlight on San Diego’s High Tech High, questions arise about its model. US
News & World Report.
Cervantes, B., Hemmer, L., & Kouzekanani, K. (2015). The impact of project-based
learning on minority student achievement: Implications for school redesign.
Education Leadership Review of Doctoral Research, 2(2), 50-66. Retrieved from

282

http://libproxy.chapman.edu/login?url=http://search.ebscohost.com/login.aspx?dir
ect=true&AuthType=ip,uid&db=eric&AN=EJ1105713&site=eds-live.
Cervantes, B. M. (2013). The impact of project-based learning on mathematics and
reading achievement of 7th and 8th grade students in a south Texas school
district. ProQuest LLC, Retrieved from
http://libproxy.chapman.edu/login?url=http://search.ebscohost.com/login.aspx?dir
ect=true&AuthType=ip,uid&db=eric&AN=ED558236&site=eds-live Retrieved
from http://gateway.proquest.com/openurl?url_ver=Z39.882004&rft_val_fmt=info:ofi/fmt:kev:mtx:dissertation&res_dat=xri:pqm&rft_dat=x
ri:pqdiss:3587923 Available from EBSCOhost eric database.
Charter Schools in Perspective: Teachers and Teaching. (2015). Retrieved from
http://www.in-perspective.org/pages/teachers-and-teaching-at-charterschools#:~:text=Of%20those%2C%20115%2C600%20taught%20in,teachers%20
are%20charter%20school%20teachers.
Chipman, D. D., & McDonald, C. B. (1980). The Historical Contributions of William
Heard Kilpatrick. Journal of Thought, 71-83.
Common Core State Standards. (n.d.). College and Career Readiness Anchor Standards
for Speaking and Listening. Retrieved from http://www.corestandards.org/ELALiteracy/CCRA/SL/
Common Core State Standards Initiative. (2021). Preparing America's students for
success. Retrieved from http://www.corestandards.org/
Condliffe, B. (2017). Project-Based Learning: A Literature Review. Working Paper.
MDRC.

283

Condliffe, B., Visher, M. G., Bangser, M. R., Drohojowska, S., & Saco, L. (2016).
Project-based learning: A literature review. New York, Ny: Mdrc.
Creswell, J. W. (2003). Research design: Qualitative, quantitative, and mixed methods.
Creswell, J. W., & Clark, V. L. P. (2017). Designing and conducting mixed methods
research. Los Angeles, CA: Sage publications.
Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and
mixed methods approaches. Thousand Oaks, CA: Sage publications.
Creswell, J. W., & Miller, D. L. (2000). Determining validity in qualitative inquiry.
Theory into practice, 39(3), 124-130.
Csikszentmihalyi, M. (1990). Flow : the psychology of optimal experience: New York :
Harper & Row, c1990. 1st ed.
Culclasure, B., Odell, M., & Stocks, E. (2017). New Tech Network interim evaluation
report: Project years 2013–14, 2014–15, and 2015–16 i3 and expanded evaluation
samples. In: Greenville, SC: Furman University.
Culclasure, B. T., Longest, K. C., & Terry, T. M. (2019). Project-Based Learning (Pjbl)
in Three Southeastern Public Schools: Academic, Behavioral, and SocialEmotional Outcomes. Interdisciplinary Journal of Problem-based Learning,
13(2), 1-31. doi:10.7771/1541-5015.1842
de Graaff, E., & Kolmos, A. (2007). History of problem-based and project-based
learning. In Management of change (pp. 1-8): Brill Sense.
Dede, C. (2007). Transforming education for the 21st century: New pedagogies that help
all students attain sophisticated learning outcomes. Commissioned by the NCSU
Friday Institute, February.

284

Dede, C. (2010). Comparing frameworks for 21st century skills. 21st century skills:
Rethinking how students learn, 20(2010), 51-76.
Dede, C., Korte, S., Nelson, R., Valdez, G., & Ward, D. J. (2005). Transforming learning
for the 21st century: An economic imperative. Common Knowledge, 399, 1-66.
Delaney, J. (2005). Jean-Jacques Rousseau (1712—1778). Internet Encyclopaedia of
philosophy (IEP): A peer reviewed academic resource. Retrieved from
https://iep.utm.edu/rousseau/
Dewey, J. (1910). How we think. Boston, MA: DC Heath.
Dewey, J. (1933). How we think: a restatement of the relation of reflective thinking to the
educative process. Boston: Heath.
Dewey, J. (1938). Experience and education (Touchstone ed.). Neew York, NY: Simon
and Schuster.
Dewey, J. (2013). The school and society and the child and the curriculum. Chicago, IL:
University of Chicago Press.
Digital Promise. (2020). 21st Century Skills Assessment. Retrieved from
https://challengemap.digitalpromise.org/assessment/21st century-skillsassessment/
Dodd-Nufrio, A. T. (2011). Reggio Emilia, Maria Montessori, and John Dewey:
Dispelling teachers’ misconceptions and understanding theoretical foundations.
Early Childhood Education Journal, 39(4), 235-237.
Donskikh, O. A. (2019). Significance of Aristotle’s Teaching Practice for Modern
Education. In Teacher Education in the 21st Century. London, UK: IntechOpen.

285

Doyle, M. E., & Smith, M. K. (1997). Jean-Jacques Rousseau on education. The
encyclopedia of informal education. London: Infed. Retrieved December, 28,
2006.
Duke, N. K., Halvorsen, A., Strachan, S. L., Konstantopoulos, S., & Kim, J. (2016).
Putting PBL to the test: The impact of project-based learning on 2nd-grade
students’ social studies and literacy learning and motivation. Unpublished
manuscript, University of Michigan, Ann Arbor, Mich.
Faryadi, Q. (2007). The Montessori Paradigm of Learning: So What? Online Submission.
Forkner, C. B. (2013). Influence without fanfare: Pestalozzi's enduring contributions to
education. Insights to a changing world journal, 3, 33-42.
Forrest, C. (2004). Kolb's learning cycle. Train the trainer, 12.
Froebel, F. (1886). The education of man (Vol. 5). New York, NY: A. Lovell &
Company.
Gatto, J. T. (2002). Dumbing us down: The hidden curriculum of compulsory schooling.
British Columbia Canada: New Society Publishers.
Gibbon, P. (2020). John Dewey: Portrait of a Progressive Thinker. Education Digest,
85(3), 56-64.
Grabbatin, B., & Fickey, A. (2012). Service-learning: Critical traditions and geographic
pedagogy. Journal of Geography, 111(6), 254-260.
Grange, J. (2004). John Dewey, Confucius, and global philosophy. Albany, New York:
SUNY Press.

286

Grant, M. M. (2002). Getting a grip on project-based learning: Theory, cases and
recommendations. Meridian: A middle school computer technologies journal,
5(1), 83.
Graves, F. P. (1915). A history of education in modern times. New York, NY: Macmillan.
Groff, P. (2018). The Progressive choice: Creating 21st century school systems.
Progressive Policy Institute.
Hamilton, E., Rosenberg, J., & Akcaoglu, M. (2016). The Substitution Augmentation
Modification Redefinition (SAMR) Model: a Critical Review and Suggestions for
its Use. TechTrends: Linking Research & Practice to Improve Learning, 60(5),
433-441. doi:10.1007/s11528-016-0091-y
Heafford, M. R. (2017). Pestalozzi : His Thought and Its Relevance Today. London
England: Routledge.
Hemmings, A. (2012). Four Rs for urban high school reform: Re-envisioning,
reculturation, restructuring, and remoralization(3), 198. Retrieved from
http://libproxy.chapman.edu/login?url=http://search.ebscohost.com/login.aspx?dir
ect=true&AuthType=ip,uid&db=edsbl&AN=RN348812396&site=eds-live.
Hernández, L. E., Darling-Hammond, L., Adams, J., & Bradley, K. (2019). Deeper
Learning Networks: Taking Student-Centered Learning and Equity to Scale.
Deeper Learning Networks Series. Learning Policy Institute.
High Tech High Charter Schools. (n.d.). Retrieved from https://www.hightechhigh.org/
Hildebrand, D. (2018). John Dewey. In Sttanford Encyclopedia of Philosophy. Stanford,
CA: Center for Study of Language and Information.

287

Hong, J.-C., Lin, C.-L., & Huang, H.-C. (2007). The comparison of problem-based
learning (PmBL) model and project-based learning (PtBL) model. Paper
presented at the International Conference on Engineering Education (ICEE).
Huberman, M., Bitter, C., Anthony, J., & O'Day, J. (2014). The Shape of Deeper
Learning: Strategies, Structures, and Cultures in Deeper Learning Network High
Schools. Findings from the Study of Deeper Learning Opportunities and
Outcomes: Report 1. American Institutes for Research.
Jerald, C. (2009). Defining a 21st century education. Center for Public Education, 16.
Jochim, A., & McGuinn, P. (2016). The politics of the Common Core assessments: why
states are quitting the PARCC and Smarter Balanced testing consortia. Education
Next(4), 44.
Jones, B. F., Rasmussen, C. M., & Moffitt, M. C. (1997). Real-life problem solving: A
collaborative approach to interdisciplinary learning: American Psychological
Association.
Jones, J. T. (2020). Lev Vygotsky. In Salem Press Biographical Encyclopedia.
Hackensack, NJ: Salem Press.
Jumaat, N. F., Tasir, Z., Halim, N. D. A., & Ashari, Z. M. (2017). Project-based learning
from constructivism point of view. Advanced Science Letters, 23(8), 7904-7906.
Katz, D., & Kahn, R. L. (1966). The Social Psychology of Organizations. Hoboken,
NJ: Wiley.
Kennedy, M., Fisher, M. B., & Ennis, R. H. (1991). Critical thinking: Literature review
and needed research. Educational values and cognitive instruction: Implications
for reform, 2, 11-40.

288

Kilpatrick, W. (1918). The project method: The use of the purposeful act in the educative
process. Teachers college record, 19(4), 319-335.
Kilpatrick, W. H. (1914). The Montessori system examined. Boston, MA: Houghton
Mifflin.
Kilpatrick, W. H. (1918a). The project method. Teachers college record, 19(4), 319-335.
Kilpatrick, W. H. (1918b). The project method: The use of the purposeful act in the
educative process. Teachers college record, 19(4), 319-335.
Kilpatrick, W. H. (1925). Foundations of method; informal talks on teaching, by William
Heard Kilpatrick. New York: The Macmillan company
Kingston, S., & Buck Institute for, E. (2018). Project Based Learning & Student
Achievement: What Does the Research Tell Us? PBL Evidence Matters, Volume
1, No. 1.
Kivunja, C. (2015). Exploring the Pedagogical Meaning and Implications of the 4Cs
“Super Skills” for the 21st Century through Bruner’s 5E Lenses of Knowledge
Construction to Improve Pedagogies of the New Learning Paradigm. Leaving
Home? Global Education Strategies, 224.
Knoll, M. (1997). The project method: Its vocational education origin and international
development.
Knoll, M. (2012). I had made a mistake”: William H. Kilpatrick and the project method.
Teachers College Record, 114(2), 1-45.
Knoll, M. (2014). Laboratory School, University of Chacago. In D. C. Phillips (Ed.),
Encyclopedia of educational theory and philosophy (Vol. 2, pp. 455-458).
Thousand Oaks, CA: SAGE Reference.

289

Knoll, M. (2016). John Dewey’s Laboratory School: Theory versus Practice. Paper
presented at the ISCHE 2016.
Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of
the literature. Improving schools, 19(3), 267-277.
Kolb, A., & Kolb, D. (2018). Eight important things to know about the experiential
learning cycle. Australian educational leader, 40(3), 8.
Kolb, D. A. (1971). Individual learning styles and the learning process: MIT.
Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and
development. Englewood Cliffs, NJ: Prentice Hall.
Kolb, D. A. (2013). The Kolb learning style inventory: Hay Resources Direct Boston,
MA.
Kolb, D. A. (2014). Experiential learning: Experience as the source of learning and
development (Second ed.). Upper Saddle River, NJ: FT press.
Kolb, D. A., Boyatzis, R. E., & Mainemelis, C. (2001). Experiential learning theory:
Previous research and new directions. Perspectives on thinking, learning, and
cognitive styles, 1(8), 227-247.
Kramer, R. (2017). Maria Montessori: a biography: Diversion Books.
Krathwohl, D. R. (2002). A revision of Bloom's taxonomy: An overview. Theory into
practice, 41(4), 212-218.
Lafleur, R. (2020). The Pedagogy of Confucius. Retrieved from
https://www.thegreatcoursesdaily.com/the-pedagogy-of-confucius/
Lamb, P. (1962). The Laboratory School: An Historical Perspective. The Journal of
Educational Research, 56(2), 107.

290

Larmer, J. (2020). Gold Standard PBL: Essential Project Design Elements. Retrieved
from https://www.pblworks.org/blog/gold-standard-pbl-essential-project-designelements
Larmer, J., Mergendoller, J., & Boss, S. (2015). Setting the standard for project based
learning: ASCD.
Larmer, J., & Mergendoller, J. R. (2010). Seven essentials for project-based learning.
Educational leadership, 68(1), 34-37.
Larson, L. C., & Miller, T. N. (2011). 21st century skills: prepare students for the future:
skills students will need for the society in which they will work and live shouldn't
be thought of as 'one more thing to teach,' but rather training integrated across all
curricula. Kappa Delta Pi Record, 121.
Lenz, B., Wells, J., & Kingston, S. (2015). Transforming schools using project-based
deeper learning, performance assessment, and common core standards.San
Francisco, CA: John Wiley & Sons.
Logo Foundation. (n.d.). What is Logo? Retrieved from https://el.media.mit.edu/logofoundation/what_is_logo/index.html
Lourenço, O. (2014). Encyclopedia of Educational Theory and Philosophy. In D. C.
Phillips (Ed.). Thousand Oaks, California: SAGE Publications, Inc.
Maheshwari, V. K. (2016). Aristotle – On Education. Retrieved from
http://www.vkmaheshwari.com/WP/?p=2218
Maine State Legislature; Office of Policy and Legal Analysis; and McCarthy, P. D.
(2001). Final Report of the Task Force on Educational Programming at Juvenile
Correctional Facilities. Retrieved from http://statedocs.maine.gov/opla_docs/80

291

Martinez, S., & Stager, G. S. (2019). Invent to learn: Making, tinkering, and engineering
in the classroom (Second ed.). Torrance, Calif.: Constructing Modern Knowledge
Press.
Mayer, S. J. (2005). The early evolution of Jean Piaget's clinical method. History of
psychology, 8(4), 362-382.
Mayer, S. J. (2008). Dewey's Dynamic Integration of Vygotsky and Piaget. Education
and Culture, 24(2), 6-24. doi:10.1353/eac.0.0026
Mayhew, K. C., & Edwards, A. C. (1966). The Dewey school: The laboratory school of
the University of Chicago, 1896-1903. Piscataway, NJ: Transaction Publishers.
McKenzie, M. (2013). Rescuing Education: The Rise of Experiential Learning.
Independent School, 72(3).
Mcleod, S. (n.d.). Kolb's Learning Styles and Experiential Learning Cycle. Retrieved
from https://www.simplypsychology.org/learning-kolb.html
McMillan, J. H., & Schumacher, S. (2010). Research in education: Evidence-based
inquiry (7th ed.). Upper Saddle River, NJ: Pearson.
McPeck, J. E. (2016). Critical thinking and education. New York, NY: Routledge.
Mergendoller, J. R., Markham, T., Ravitz, J., & Larmer, J. (2006). Pervasive
management of project based learning: Teachers as guides and facilitators.
Handbook of Classroom Management: Research, Practice, and Contemporary
Issues, Mahwah, NJ: Lawrence Erlbaum, Inc, 583-615.
Mergendoller, J. R., Maxwell, N. L., & Bellisimo, Y. (2006). The effectiveness of
problem-based instruction: A comparative study of instructional methods and

292

student characteristics. Interdisciplinary Journal of Problem-based Learning,
1(2), 49-69.
Moll, L. C. (2014). L.S. vygotsky and education (First ed.). New York, NY: Routledge.
Montessori, M., & Holmes, H. W. (1912). The Montessori Method: Scientific Pedagogy
as Applied to Child Education in" The Children's Houses": Frederick A. Stokes
Company.
Mooney, C. G. (2013). Theories of Childhood: An Introduction to Dewey, Montessori,
Erikson, Piaget & Vygotsky. St. Paul, MN: Redleaf Press.
National Alliance for Public Charter Schools. (n.d.). What is a charter school? Retrieved
from https://www.publiccharters.org/about-charter-schools/what-charter-school
National Association of Elementary School Principals. (2017). Does project-based
learning impact student achievement? 97(1), 6-7.
National Education Association. (2012). Preparing 21st century students for a global
society. Retrieved from http://www.nea.org/assets/docs/A-Guide-to-Four-Cs.pdf.
National Research Council. (2012). Education for life and work: Developing transferable
knowledge and skills in the 21st century (J. Pellegrino & M. Hilton Eds.).
Washington, DC: National Academies Press.
New Tech Network. (2020). Transforming teaching and learning. Retrieved from
https://newtechnetwork.org/
Novello, M. K. (1999). Jean-Jacques Rousseau, Father of Government Schools.
Nowak, J. A. (2007). The problem with using problem-based learning to teach middle
school earth/space science in a high stakes testing society. Journal of Geoscience
Education, 55(1), 62-66. Retrieved from

293

http://libproxy.chapman.edu/login?url=http://search.ebscohost.com/login.aspx?dir
ect=true&AuthType=ip,uid&db=edsbl&AN=RN204726806&site=eds-live
Overholser, J. C. (1993, 1993). Elements of the Socratic Method: I. Systematic
Questioning, United States.
Page, M. (1990). Active Learning: Historical and Contemporary Perspectives. Retrieved
from
http://libproxy.chapman.edu/login?url=https://search.ebscohost.com/login.aspx?di
rect=true&AuthType=ip,uid&db=eric&AN=ED338389&site=eds-live Available
from EBSCOhost ERIC database.
Papert, S. (1993). The children's machine. TECHNOLOGY REVIEW-MANCHESTER
NH-, 96, 28-28.
Papert, S. (1996). The connected family: Bridging the digital generation gap (Vol. 1).
Lanham, MD: Taylor Trade Publishing.
Papert, S. (2000). What's the big idea? Toward a pedagogy of idea power. IBM systems
journal, 39(3.4), 720-729.
Papert, S., & Harel, I. (1991). Situating constructionism. In Constructionism (Vol. 36, pp.
1-11). New York,NY: Ablex Publishiing.
Papert, S., Watt, D., diSessa, A., & Weir, S. (1979). Final Report of the Brookline LOGO
Project. Part II: Project Summary and Data. Retrieved from
ftp://publications.ai.mit.edu/ai-publications/pdf/AIM-545.pdf
Papert, S. A. (2020). Mindstorms: Children, computers, and powerful ideas. New York,
NY: Basic books.

294

Pardjono, P. (2016). Active learning: The Dewey, Piaget, Vygotsky, and constructivist
theory perspectives. Jurnal Ilmu Pendidikan, 9(3).
Parker, F. (1992). William Heard Kilpatrick (1871-1965): Philosopher of Progressive
Education and Teacher of Teachers.
Partnership for 21st Century Learning. (2019). Framework for 21st century learning.
Retrieved from http://www.battelleforkids.org/networks/p2.
Partnership for 21st Century, S. (2011). P21 Common Core Toolkit: A Guide to Aligning
the Common Core State Standards with the Framework for 21st Century Skills.
In: Partnership for 21st Century Skills.
Pass, S. (2004). Parallel Paths to Constructivism: Jean Piaget and Lev Vygotsky.
Greenwich, Conn: Information Age Publishing.
Patton, M. Q. (2015). Qualitative research & evaluation methods: Integrating theory and
practice (Fourth ed.). Thousand Oaks, CA.: Sage Publishing.
Pecore, J. L. (2009). A case study of secondary teachers facilitating a historical problembased learning instructional unit.
Pecore, J. L. (2015). From Kilpatrick’s project method to project-based learning.
International handbook of progressive education, 155-171.
Pestalozzi, J. H. (1894). How Gertrude teaches her children (L. Holland & F. Turner,
Trans.). London England: Swan Sonnenschein.
Peterson, B. (2012). Uncovering the progressive past: The origins of project based
learning. UnBoxed: A Journal of Adult Learning in Schools, 8.
Phillips, D. C. (2014). Encyclopedia of educational theory and philosophy. Thousand
Oaks, CA.: Sage Publications.

295

Piaget, J. (1932). The language and thought of the child (2d ed. rev. ed.). London,
England: Humanities Press.
Piaget, J. (1953). How children form mathematical concepts. Scientific American, 189(5),
74-79.
Piaget, J. (1973). To understand is to invent: The future of education. New Yorrk, NY:
Grossman Publishing.
Piaget, J. (1976). Piaget’s theory. In Piaget and his school: A reader in developmental
psychology (pp. 11-23). Berlin, Heidelberg: Springer.
Piaget, J., & Cook, M. (1952). The origins of intelligence in children (Vol. 8). New York,
NY: International Universities Press.
Piaget, J., & Duckworth, E. (1970). Genetic epistemology. American Behavioral
Scientist, 13(3), 459-480.
Picard, R. W., Papert, S., Bender, W., Blumberg, B., Breazeal, C., Cavallo, D., . . .
Strohecker, C. (2004). Affective learning—a manifesto. BT technology journal,
22(4), 253-269.
Pieratt, J. R. (2010). Advancing the ideas of John Dewey: A look at the High Tech
Schools. Education and Culture, 26(2).
Pink, D. H. (2006). A whole new mind: Why right-brainers will rule the future. New
York, N.Y.: Penguin.
Pound, L. (2019). How Children Learn (New Edition): Educational theories and
approaches – from Comenius the father of modern education to giants such as
Piaget, Vygotsky and Malaguzzi (Vol. 1). London, England: Andrews UK
Limited.

296

Pring, R. (2014). John Dewey. New York, NY: Bloomsbury Publishing.
Quint, J., & Condliffe, B. (2018). Project-Based Learning: A Promising Approach to
Improving Student Outcomes. Issue Focus. MDRC.
Ravitz, J., Hixson, N., English, M., & Mergendoller, J. (2012). Using project based
learning to teach 21st century skills: Findings from a statewide initiative. Paper
presented at the American Educational Research Association Conference,
Vancouver, Canada.
Resnick, M., & Ocko, S. (1990). LEGO/logo--learning through and about design.
Riel, M. (1998). Education in the 21st century: Just-in-time learning or learning
communities. Paper presented at the fourth annual conference of the emirates
center for strategic studies and research, Abu Dhabi.
Roberts, C. M. (2010). The dissertation journey: A practical and comprehensive guide to
planning, writing, and defending your dissertation: Corwin Press.
Robinson, K. (2011). Out of our minds. Chichester, West Sussex: Capstone.
Rossier School of Education, U. o. S. C. (2016). Why We Need Arts Education in Urban
Schools. Retrieved from https://rossieronline.usc.edu/blog/arts-educationresearch/
Rousseau, J.-J. (1762). Emile : or, On education (F. Barbara, Trans. 2020 ed.). New
York, NY: Open Road Integrated Media.
Schwarz, K. (2018). What's So Different About High Tech High Anyway? Retrieved
January 12, 2021, from. KQED. Retrieved from
https://www.kqed.org/mindshift/50443/whats-so-different-about-high-tech-highanyway

297

Senka, G. (2013). “Head, Heart and Hands Learning” - A challenge for contemporary
education. doi:10.15503/jecs20131-71-82
Shively, K., Stith, K. M., & Rubenstein, L. D. (2018). Measuring what matters: Assessing
creativity, critical thinking, and the design process. Gifted Child Today, 41(3),
149-158. doi:10.1177/1076217518768361.
Soulé, H., & Warrick, T. (2015). Defining 21st century readiness for all students: What
we know and how to get there. Psychology of Aesthetics, Creativity, and the Arts,
9(2), 178-186. doi:10.1037/aca0000017.
Shuman, R. B. (2020). Johann Heinrich Pestalozzi. In: Salem Press.
Siegler, R. S. (1992). The other Alfred Binet. Developmental psychology, 28(2), 179.
Silber, K. (1974). Pestalozzi: The man and his work. New York, NY: Schocken Books.
Singer-Freeman, K. (2005). Concrette operational sttage. In S. Neil (Ed.), Encyclopedia
of human development. Thousand Oaks: SAGE Publications, Inc.
Smith, L. (2002). Fifty modern thinkers on education: From Piaget to the present day (L.
Bresler, D. Cooper, & J. Palmer Eds.). New York, NY: Routledge.
Smith, S. J. (2014). Pestalozzi, Johann H. In D. C. Phillips (Ed.), Encyclopedia of
Educational Theory and Philosophy (pp. 601-602). Thousand Oaks, CA: SAGE
Publications, Inc.
Smith, T., & Knapp, C. (2011). Philosophers and educational theorists. In Sourcebook of
experiential education (pp. 13-17): Routledge.
Smith, T. E. (2011). Rousseau and Pestalozzi: Emile, Gertrude, and Experiental
Education. In Sourcebook of experiential education (pp. 40-45): Routledge.
Smolucha, L., & Smolucha, F. (1989). A Vygotskian Perspective on Critical Thinking.

298

Soëtard, M. (1994). Johann Heinrich Pestalozzi. Prospects, 24(1-2), 297-310.
Stager, G. S. (2001). Constructionism as a High-Tech Intervention Strategy for At-Risk
Learners.
Stager, G. S. (2002). Computationally-rich constructionism and at-risk learners. Paper
presented at the Proceedings of the Seventh world conference on computers in
education conference on Computers in education: Australian topics-Volume 8.
Stager, G. S. (2013). Papert's prison fab lab: implications for the maker movement and
education design. Paper presented at the Proceedings of the 12th international
conference on interaction design and children.
Stefon, M. (2016). Confucius. Retrieved from https://www.britannica.com/topic/ren
Stonehouse, P., Allison, P., & Carr, D. (2011). Aristotle, Plato, and Socrates: Ancient
Greek perspectives on experiential learning. Sourcebook of experiential
education: Key thinkers and their contributions, 18-25.
Sutinen, A. (2013). Two Project Methods: Preliminary Observations on the Similarities
and Differences between William Heard Kilpatrick's Project Method and John
Dewey's Problem-Solving Method. Educational Philosophy and Theory, 45(10),
1040-1053.
Talisse, R. B., & Aikin, S. F. (2008). Pragmatism: a guide for the perplexed. New York,
NY: A&C Black.
Tenenbaum, S. (1951). William Heard Kilpatrick: trail blazer in education. New York,
NY: Harper.
Thayer-Bacon, B. (2012). Maria Montessori, John Dewey, and William H. Kilpatrick.
Education and Culture, 28(1), 3-20.

299

Theobald, P. (2015). Education now: How rethinking America's past can change its
future. New York, NY: Routledge.
Thomas, J. W. (2000). A review of research on project-based learning. Retrieved from
https://www.asec.purdue.edu/lct/HBCU/documents/AReviewofResearchofProject
-BasedLearning.pdf.
Thomas, J., Michaelson, A., & Mergendoller, J. (1999). Project based learning handbook.
Napa Valley, CA: Buck Institute for Education.
The Sage encyclopedia of qualitative research methods. (2008). (L. M. Given Ed.). Los
Angeles, CA: Sage publications.
Til, W. V. (1988). William Heard Kilpatrick: A Memoir. Teaching Education, 2(2), 3639.
Tintocalis, A. (2015). Project-based learning on the rise in California public schools.
Retrieved from https://www.kqed.org/news/10770719/project-based-learning-onthe-rise-in-california-public-schools.
Tuomi, I., & Miller, R. (2011). Learning and education after the industrial age. Oy
Meaning Processing.
Turner III, D. W. (2010). Qualitative interview design: A practical guide for novice
investigators. The Qualitative Report, 15(3), 754-760.
UCLA Center X. (n.d.). About center X. Retrieved from
https://centerx.gseis.ucla.edu/about/
Vygotsky, L. (1980). Mind in society: The development of higher psychological
processes. Cambridge, MA: Harvard university press.

300

Vygotsky, L. (1987). The collected works of L.S. Vygotsky, vol. 1: problems of general
psychology, including the volume, Thinking and speech (N. Minick, Trans. R.
Rieber & A. Carton Eds.). New York, NY: Plenum.
Vygotsky, L. S. (2012). Thought and language (E. Hanfmann & G. Vakar, Trans. A.
Kozulin Ed.). Cambridge, MA: MIT press.
Wagner, T., & Dintersmith, T. (2015). Most likely to succeed: Preparing our kids for the
innovation era. New York, NY: Simon and Schuster.
Wang, S.-Y., Tsai, J.-C., Chiang, H.-C., Lai, C.-S., & Lin, H.-J. (2008). Socrates,
problem-based learning and critical thinking—A philosophic point of view. The
Kaohsiung journal of medical sciences, 24(3), S6-S13.
Whiteley, G. (Director), & Dintersmith, T. (Producer). (2015). Most Likely to
Succeed [Motion picture]. United States: One Potato Productions.
Williams, M. K. (2017). John Dewey in the 21st century. Journal of Inquiry and Action
in Education, 9(1), 7.
Wolk, S. (1994). Project-based learning: pursuits with a purpose. Educational
Leadership(3), 42.
Yardley, S., Teunissen, P. W., & Dornan, T. (2012). Experiential learning: AMEE guide
No. 63. Medical teacher, 34(2), e102-e115.

301

APPENDICES

302

APPENDIX A
Synthesis Matrix

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

APPENDIX B
Invitation to Participate
RESEARCH STUDY INVITATION LETTER
Date:
Dear Prospective Study Participant,
My name is Deborah François. I am a doctoral candidate in Brandman University’s
Organizational Leadership program. In addition, I work as an educator at the Los Angeles
Unified School District. My background includes experience with project-based
learning, design thinking, and educational technology. My interest area is 21st century
teaching and learning in K-12 education. I am currently conducting research on the
impact of project-based learning on development of the 4Cs (critical thinking,
communication, creativity, collaboration) as perceived by elementary teachers.
I am writing to introduce myself to you and to ask if you would be willing to consider
participating in this research. You have been invited to participate because you are an
elementary school teacher who routinely integrates the project-based learning approach
within your classroom. As a practicing educator at a public California charter elementary
school, you have significant expertise and knowledge to contribute to this study. I am
asking for your assistance with the study by participating in an interview which will take
from 45 – 60 minutes and will be set up at a time convenient for you. The interviews will
take place on Zoom during April and May of 2021. Additionally, I will ask to receive a
copy of lesson plans and/or student work samples.
PURPOSE: The purpose of this qualitative phenomenological study is to investigate the
impact of project-based learning on K-5 students’ development of the 4Cs (critical
thinking, communication, creativity, collaboration) as perceived by elementary charter
school teachers. Results from the study will be summarized in a doctoral dissertation.
PROCEDURES: If you agree to participate in an interview, you may be assured that it
will be completely confidential. The interview will be audio-recorded with your consent.
A coding system will be used so that no names will be attached to any notes, recordings,
or transcripts from the interview. All information will remain in locked files accessible
only to the researcher and no other individuals will have access to the interview
information. You will be free to stop the interview and withdraw from the study at any
time.
RISKS, INCONVENIENCES, AND DISCOMFORTS: There are no known major
risks or discomforts associated with this research. It may be inconvenient to travel to
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interviews. However, the session will be held via the Zoom videoconferencing platform
to minimize this inconvenience. Some interview questions may cause mild emotional
discomfort and sharing your personal experience may cause some mild discomfort.
POTENTIAL BENEFITS: There are no major benefits to you for participation, but a
potential benefit may be that you have an opportunity to contribute to research that may
influence the field of education. The information from this study is intended to describe
how the use of project-based learning impacts the development of critical thinking,
collaboration, communication, and creativity (4 Cs) as perceived by elementary charter
school teachers.
I am available by e-mail and phone to discuss this research. Additionally, my dissertation
chair (Dr. Marilou Ryder) may be contacted to answer any questions you may have at
ryder@brandman.edu.
It would be an honor to be able to hear your experiences and perspectives regarding the
ways in which project-based learning facilitates students’ development of critical
thinking, collaboration, communication, and creativity (4Cs). I know that your time is
incredibly valuable, and I appreciate your consideration of this request.
Sincerely,
Deborah François, Doctoral Candidate
Brandman University E-mail: dfrancoi@mail.brandman.edu
Phone: (323) 839-5225
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APPENDIX C
Participant’s Bill of Rights
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APPENDIX D
Informed Consent Form
CONSENT TO PARTICIPATE IN RESEARCH
BRANDMAN UNIVERSITY
16355 LAGUNA CANYON ROAD IRVINE, CA 92618
RESEARCH STUDY TITLE: The Impact of Project-based Learning on Development
of the 4Cs in the Elementary Grades
RESPONSIBLE INVESTIGATOR: Deborah François, Doctoral Candidate
TITLE OF CONSENT FORM: Research Participant’s Informed Consent Form
PURPOSE OF STUDY: You are being asked to participate in a research study
conducted by Deborah François, MS, a doctoral candidate from the Doctor of Education
in Organizational Leadership program at Brandman University. The purpose of this
qualitative phenomenological study is to investigate the impact of project-based learning
on K-5 students’ development of the 4Cs (Critical Thinking, Communication, Creativity,
Collaboration) as perceived by elementary charter school teachers. This study looks to
explore the experiences of teachers as they apply project-based learning practices and the
impact of those practices on the development of the 4Cs of 21st century learning skills:
collaboration, communication, creativity, and critical thinking.
PROCEDURES: In participating in this study, I agree to participate in an interview via
the Zoom videoconferencing platform which will last approximately 45 - 60 minutes and
will be audio-recorded. I also agree to provide a copy of a lesson plan and/or student
work sample.
I understand that:
a) There are minimal risks associated with participating in this research. I understand
that the Investigator will protect my confidentiality by keeping the identifying
codes and research materials in a locked, password-protected file that is available
only to the researcher.
b) I will not be paid for my participation in this study. The possible benefit of this
study is that it may add to the research regarding the impact of project-based
learning on the development of 21st century soft skills (specifically the 4Cs) in
elementary education. The findings and recommendations from this study will be
made available to all participants.
c) Any questions I have concerning my participation in this study will be answered
by Deborah François, doctoral candidate, available by e-mail at
dfrncoi@mail.brandman.edu or by phone at (323) 839-5225. The dissertation
chairperson (Dr. Marilou Ryder) may also answer questions at
ryder@brandman.edu.
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d) I may refuse to participate or may withdraw from this study at any time without
any negative consequences. In addition, the investigator may stop the study at any
time.
e) I understand that the interview will be audio recorded. The recordings will be
available only to the researcher and the professional transcriptionist. The audio
recordings will be used to capture the interview dialogue and to ensure the
accuracy of the information collected during the interview. All information will
be identifier-redacted, and my confidentiality will be maintained. Upon
completion of the study all recordings will be destroyed. All other data and
consents will be securely stored for three years after completion of data collection
and confidentially shredded or fully deleted.
f) I also understand that no information that identifies me will be released without
my separate consent and that all identifiable information will be protected to the
limits allowed by law. If the study design or the use of the data is to be changed, I
will be so informed, and my consent re-obtained. I understand that if I have any
questions, comments, or concerns about the study or the informed consent
process, I may write or call the Office of the Executive Vice Chancellor of
Academic Affairs, Brandman University, and 16355 Laguna Canyon Road,
Irvine, CA 92618, (949) 341-7641.
I acknowledge that I have received a copy of this form and the “Research Participant’s
Bill of Rights.” I have read the above and understand it and hereby consent to the
procedure(s) set forth.

_________________________________
Printed Name of Participant/Date

_________________________________
Signature of Participant/Date

_________________________________
Signature of Principal Investigator /Date
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APPENDIX E
Interview Protocol
Interview Date:
Interviewee Pseudonym:
Research Study Title: The Impact of Project-based Learning on Development of the 4Cs
in the Elementary Grades
Introduction
My name is Deborah François, and I am a doctoral candidate at Brandman University in
the area of Organizational Leadership. I am currently conducting my dissertation research
in the area of project-based learning and the development of 21st century skills in
students. I am interested in learning about your experience with project-based learning
practices and the impact that this approach has had on the development of creativity,
critical thinking, communication, and critical thinking (also known as the 4Cs) in your
students.
I want to thank you for agreeing to participate in this interview to discuss your
experiences with project-based learning and development of the 4Cs with your students.
You no doubt have a lot to share, and I want to encourage you speak openly and honestly.
I am genuinely interested in your experiences, and I believe that what you share will be
beneficial to other teachers like yourself. Additionally, the information you share, along
with others I am interviewing, has the potential to contribute to research in this area.
Informed Consent
I want to remind you that any information obtained in connection to this study will
remain confidential. All of the data will be reported without reference to any individual(s)
or any institution(s). For ease of our discussion and accuracy, I will record our
conversation as indicated in the Informed Consent sent to you via email. I will have the
recording transcribed to a Word document and will send it to you via electronic mail so
that you can check to make sure that I have accurately captured your thoughts and ideas.
The digital recording will be erased following review and approval of the transcription.
1. Did you receive and review the Informed Consent form, Brandman Participants’
Bill of Rights, and Definition of terms I sent to you via email?
2. Did you sign and return the signed Informed Consent form?
3. I can confirm that I have received the signed Informed Consent form from you.
4. Do you have any questions or need clarification about any of the documents?
We have scheduled an hour for the interview. At any point during the interview, you may
ask that I skip a particular question or stop the conversation altogether.
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Do you have any questions before we begin? Okay, let’s get started, and thanks so much
for your time.
Interview Questions
I have developed a series of questions for this interview that are organized in three parts.
They are a) Background of Practice, b) The Impact of Project-based Learning on
Students’ Development of Critical Thinking, Collaboration, Creativity, and
Communication c) Overall Conclusions.
Part I: Background of Practice
1.
2.
3.
4.

Please share a bit about yourself, both professionally and personally.
Why did you decide to become a teacher?
Describe your journey to become a project-based learning teacher.
Describe what, if any, professional development in project-based learning you
have participated in.
5. How often do you implement project-based learning with your students?
6. Describe several examples of successful lessons/units where project-based
learning was used in your classroom.
7. Please tell me about your students (for example, ethnic make up,
socioeconomic status, attendance, etc.)
Part II: The Impact of Project-based Learning on Students’ Development of Critical
Thinking, Collaboration, Creativity, and Communication
This study draws upon the research of a number of individuals and organizations,
including that of the Partnership for 21st Century Learning (P21) whose work
focused on the knowledge, skills and support systems considered necessary for
students to be prepared for success in the workforce, society, and life. According
to P21, a group of essential soft skills is known as the 4Cs. These include critical
thinking, collaboration, creativity, and communication. The purpose of the P21
framework is to focus on supporting teachers in fostering these 21st century skills.
The next set of questions will be concerned with the impact of project-based
learning on the development of the 4C skills (critical thinking, communication,
creativity, and collaboration) in your classroom.
8. How frequently would you say you are able to implement the incorporation of
the 4Cs into your classroom lessons/projects?
9. How do you plan lessons/projects incorporating the 4Cs?
10. Can you share an example of what critical thinking looks like in the projectbased learning activities you implement with your students?
a. How do you assess your students in this area?
11. Can you describe what role communication plays in the project-based learning
activities you implement with your students?
a. How do you assess your students in this area?
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12. Would you please talk about how you foster creativity in your students through
the process of project-based learning activities?
a. How do you assess your students in this area?
13. When students are working collaboratively during project-based learning
activities, what does that look like?
a. How do you assess your students in this area?
Part III: Overall Conclusions
14. What challenges have you faced fostering the development of critical thinking,
communication, creativity and collaboration in your students through the use of
project-based learning?
15. What do you feel has been your greatest success with fostering the development
of critical thinking, communication, creativity, and collaboration in your students
through the use of project-based learning?
16. In your opinion, what do you think is the impact of teaching critical thinking,
collaboration, creativity, and communication skills on student success?
17. How has COVID-19 impacted the development of critical thinking,
communication, creativity and collaboration through the use of project-based
learning with your students?
18. Would you like to share any additional insights or comments?
Possible probes that can be added to any question, for clarification:
1. “Would you expand upon that a bit?”
2. “Do you have more to add?”
3. “What did you mean by . . .”
4. “Why do you think that was the case?”
5. “Could you please tell me more about . . .”
6. “Can you give me an example of . . .”
7. “How did you feel about that?”
That concludes our interview. Again, I want to thank you for your time and thoughtful
responses to my questions. Please be sure to upload or email samples of graded student
work, and/or lesson plans to me if you have not already done so. Enjoy the rest of your
day!

327

APPENDIX F
Alignment Table
Purpose: The purpose of this qualitative phenomenological study was to
investigate the impact of project-based learning on K-5 students’ development of
the 4Cs (Critical Thinking, Communication, Creativity, Collaboration) as perceived
by elementary charter school teachers.
Background/Demographic
Corresponding Interview Questions
Information and
Research Questions
Background/Demographic:
1. Please share a bit about
yourself, both professionally
and personally.
2. Why did you decide to
become a teacher?
3. Describe your journey to
become a project-based
learning teacher.
4. Describe what, if any,
professional development in
project-based learning you
have participated in.
5. How often do you implement
project-based learning with
your students?
6. Describe several examples of
successful lessons/units
where project-based learning
was used in your classroom.
7. Please tell me about your
students (for example, ethnic
make up, socioeconomic
status, attendance, etc.)
RQ 1: How does participation in project8. How frequently would you
based learning impact K-5 students’
say you are able to
development of critical thinking as
implement the incorporation
perceived by elementary charter school
of the 4Cs into your
teachers?
classroom lessons/projects?
9. How do you plan
lessons/projects
incorporating the 4Cs?
10. Can you share an example of
what critical thinking looks
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RQ 2: How does participation in projectbased learning impact K-5 students’
development of communication as
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like in the project-based
learning activities you
implement with your
students?
a. How do you
assess your
students in this
area?
14. What challenges have you
faced fostering the
development of critical
thinking, communication,
creativity and collaboration
in your students through the
use of project-based
learning?
15. What do you feel has been
your greatest success with
fostering the development of
critical thinking,
communication, creativity,
and collaboration in your
students through the use of
project-based learning?
16. In your opinion, what do you
think is the impact of
teaching critical thinking,
collaboration, creativity, and
communication skills on
student success?
17. How has COVID-19 impacted
the development of critical
thinking, communication,
creativity and collaboration
through the use of projectbased learning with your
students?
18. Would you like to share any
additional insights or
comments?
8. How frequently would you
say you are able to
implement the incorporation
of the 4Cs into your

perceived by elementary charter school
teachers?
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classroom lessons/projects?
9. How do you plan
lessons/projects
incorporating the 4Cs?
11. Can you describe what role
communication plays in the
project-based learning
activities you implement with
your students?
a. How do you
assess
your students in
this area?
14. What challenges have you
faced fostering the
development of critical
thinking, communication,
creativity and collaboration
in your students through the
use of project-based
learning?
15. What do you feel has been
your greatest success with
fostering the development of
critical thinking,
communication, creativity,
and collaboration in your
students through the use of
project-based learning?
16. In your opinion, what do you
think is the impact of
teaching critical thinking,
collaboration, creativity, and
communication skills on
student success?
17. How has COVID-19 impacted
the development of critical
thinking, communication,
creativity and collaboration
through the use of projectbased learning with your
students?

RQ 3: How does participation in projectbased learning impact K-5 students’
development of creativity as perceived by
elementary charter school teachers
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18. Would you like to share any
additional insights or
comments?
8. How frequently would you
say you are able to
implement the incorporation
of the 4Cs into your
classroom lessons/projects?
9. How do you plan
lessons/projects
incorporating the 4Cs?
12. Would you please talk about
how you foster creativity in
your students through the
process of project-based
learning activities?
a. How do you
assess your
students in this
area?
14. What challenges have you
faced fostering the
development of critical
thinking, communication,
creativity and collaboration
in your students through the
use of project-based
learning?
15. What do you feel has been
your greatest success with
fostering the development of
critical thinking,
communication, creativity,
and collaboration in your
students through the use of
project-based learning?
16. In your opinion, what do you
think is the impact of
teaching critical thinking,
collaboration, creativity, and
communication skills on
student success?
17. How has COVID-19 impacted
the development of critical

RQ 4: How does participation in projectbased learning impact K-5 students’
development of collaboration as
perceived by elementary charter school
teachers?
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thinking, communication,
creativity and collaboration
through the use of projectbased learning with your
students?
18. Would you like to share any
additional insights or
comments?
8. How frequently would you
say you are able to
implement the incorporation
of the 4Cs into your
classroom lessons/projects?
9. How do you plan
lessons/projects
incorporating the 4Cs?
13. When students are working
collaboratively during
project-based learning
activities, what does that
look like?
a. How do you
assess your
students in this
area?
14. What challenges have you
faced fostering the
development of critical
thinking, communication,
creativity and collaboration
in your students through the
use of project-based
learning?
15. What do you feel has been
your greatest success with
fostering the development of
critical thinking,
communication, creativity,
and collaboration in your
students through the use of
project-based learning?
16. In your opinion, what do you
think is the impact of
teaching critical thinking,

collaboration, creativity, and
communication skills on
student success?
17. How has COVID-19 impacted
the development of critical
thinking, communication,
creativity and collaboration
through the use of projectbased learning with your
students?
18. Would you like to share any
additional insights or
comments?
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APPENDIX G
Expert Panel: Letter of Invitation
Study: The Impact of Project-based Learning on Development of the 4Cs in the
Elementary Grades
Date:
Dear Potential Expert Panelist:
This letter is to invite you to participate in a qualitative phenomenological research study
as a professional expert. My name is Deborah François, and I am a doctoral candidate in
the Organizational Leadership Doctoral program at Brandman University. I am currently
conducting research under the supervision of Dr. Marilou Ryder to investigate the impact
of project-based learning on K-5 students’ development of the 4Cs (critical thinking,
communication, creativity, collaboration) as perceived by elementary charter school
teachers.
What is the purpose of this research study?
The purpose of this qualitative phenomenological study is to investigate the impact of
project-based learning on K-5 students’ development of the 4Cs (critical thinking,
communication, creativity, collaboration) as perceived by elementary charter school
teachers.
What will your involvement in this study mean?
Participating as the professional expert involves discussing, reviewing, and developing
the research questions and pilot test. The process of involving experts helps to minimize
researcher bias and helps protect the safety of the research participants. I would like you
to review and scrutinize the interview questions and provide feedback on improving the
questions. Upon the completion of a pilot test, I will share the results with you and ask
for feedback after reviewing the data to ensure the reliability and validity of the
instrument.
While participating in this study is completing voluntary, there may be minimal risks
involved to the participants. Your participation as the expert in the field will minimize
these risks.
If you have any questions regarding this qualitative phenomenological study, please do
not hesitate to call me at (323) 839-5225 or contact me by e-mail at
dfrancoi@mail.brandman.edu. You can also contact Dr. Marilou Ryder at
ryder@brandman.edu. Thank you for your consideration and assistance in this qualitative
phenomenological study.
Sincerely,
Deborah François
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APPENDIX H
Field Test: Participant Feedback Questions
1. How did you feel about the interview? Do you think you had ample opportunities
to describe what you do as a leader when working with your team or staff?

2. Did you feel the amount of time for the interview was ok?

3. Were the questions by and large clear or were there places where you were
uncertain what was being asked?

4. Can you recall any words or terms being asked about during the interview that
were confusing?

5. And finally, did I appear comfortable during the interview?
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APPENDIX I
Field Test – Observer Feedback Questions
Conducting interviews is a learned skill set based on experience and feedback. Gaining
valuable insight about interview skills and affect with the interview will support the
collection of data gathering when interviewing actual participant. As the interview
observer you should reflect on the questions below after the interview is finished. You
should provide independent feedback at the conclusion of the interview field test. As
observer you should take notes that will assist the interviewer to be successful in
improving their interview skills.
1. How long did the interview take? ____ minutes. Did the time seem appropriate?
2. Did the interviewer communicate in a receptive, cordial, and encouraging
manner?
3. Was the introduction of the interview friendly with the use of commonly
understood language?
4. How did the interviewee feel during the interview?
5. Was the interviewer prepared and relaxed during the interview?
6. Did the interviewee understand the interview questions or did they require
clarification?
7. What parts of the interview went smoothly and why?
8. What parts of the interview seem to struggle and why do you think that was the
case?
9. Did the interviewer maintain objectivity and not interject value judgements or
lead the interviewee?
10. Did the interviewer take opportunity to discuss or request artifacts that support the
data gathered from the interview?
11. If you were to change any part of the interview, what would that part be and how
would you suggest changing it?
12. What suggestions do you have for improving the overall process?
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APPENDIX J
Field Test - Interviewer Feedback/Reflection Questions
Conducting interviews is a learned skill and research experience. Gaining valuable
insight about your interview skills and affect with the interview will support your data
gathering when interviewing the actual participants. Discuss the following reflection
questions with your ‘observer’ after completing the interview field test. The questions are
written from your prospective as the interviewer. However, sharing your thoughts with
the observer and considering their feedback will provide valuable insight into improving
the interview process.

1. How long did the interview take? Did the time seem to be appropriate? Did the
respondents have ample opportunities to respond to questions?
2. Were the questions clear or were there places where the respondents were unclear?
3. Were there any words or terms used during the interview that were unclear or
confusing to the respondents?
4. How did you feel during the interview? Comfortable? Nervous?
5. Did you feel prepared to conduct the interview? Is there something you could have
done to be better prepared?
6. What parts of the interview went the most smoothly and why do you think that was
the case?
7. What parts of the interview seemed to struggle and why do you think that was the
case?
8. If you were to change any part of the interview, what would that part be and how
would you change it?
9. What suggestions do you have for improving the overall process?
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APPENDIX K
Brandman University Institutional Review Board Approval
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APPENDIX L
Human Subject Research Certification
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APPENDIX M
The Colors of Us are all Beautiful Poetry Book Project
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APPENDIX N
PBL Critical Friends Protocol
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APPENDIX O
People Experiencing Homelessness Project
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APPENDIX P
Passion Project Planning Template
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